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FOREWORD 



In its 1985 report to the International Joint Commission 
(IJC), the Great Lakes Water Quality Board recommended that 
the appropriate jurisdictions prepare and submit detailed 
Remedial Action Plans (RAPs) for the restoration of 
beneficial uses of 42 identified ^Areas of Concern' on the 
Great Lakes System. The Bay of Quinte is one of the IJC 
identified ^Areas of Concern*. 

The process of developing a RAP for the Bay o£ Quinte was 
initiated in 1986 with the formation of a Federal /Provincial 
Coordinating Committee to oversee preparation of the RAP. 

The Coordinating Committee in its February, 1987, Progress 
Report defined excessive nutrient enrichment, persistent 
toxics and bacteriological contamination as the factors 
responsible for the impairment of Bay of Quinte beneficial 
uses. It also identified technical data gaps and a list of 
potential options which required study. 

This is one of a series of follow-up technical reports. It 
provides information concerning the existing status of 
pollution abatement at each of the municipal and industrial 
point source discharges to the Bay. It also provides a 
preliminary evaluation of the feasibility and cost of 
additional abatement measures which could be undertaken. 

For the purpose of this report, the consultant has attempted 
to define Best Available Technology (BAT) for the industrial 
point source discharges to the Bay. This was done to provide 
a preliminary indication of the additional abatement 
measures and that might be required at industries under the 
Ministry of the Environment MISA (Municipal Industrial 
Strategy for Abatement) program. It should be noted however 
that the official MISA Office determination^ of 
BAT and implementation schedules for the Bay of Quinte 
industries have not yet been made. The Ministry MISA 
requirements, which will be defined in time to be included in 
the Bay of Quinte RAP, might be different from those 
indicated in this document. 
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lt should be further noted that this report is only intended 
to serve as a background reference document. It provides 
much useful information that will assist the Coordinating 
Committee and the public in evaluating the options and in 
ultimately defining a remedial action plan for the Bay. 
However, since a number of potential remedial options exist, 
it is important that the options not be screened in 
isolation. In order to facilitate the process of selecting 
the most desirable and cost effective combination of remedial 
measures for the Bay, two additional studies have been 
initiated for the purpose of synthesizing all of the 
information. One is an ecosystem model which is intended to 
evaluate all of the options and provide predictions of the 
their environmental benefits both individually and in 
combination. The second study is a socio-economic evaluation 
which is intended to provide an evaluation of the cost 
effectiveness of the options individually and in combination. 
It is expected that these two studies, drawing on the 
individual reference documents, will provide the integration 
and analyses and thus form the basis for a rational decision 
making process for the Bay of Quinte Remedial Action Plan. 



March, 1988 

Bay of Quinte RAP Coordinating Committee 
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1.0 INTRODUCTION 



1 . 1 Background 

The Bay of Quinte was identified by the International Joint 
Commission (IJC) in 1975 as a 'problem area' owing to exces- 
sive nutrient enrichment, nuisance algal growths, low dis- 
solved oxygen in bottom waters and localized areas of bac- 
terial contamination. Despite improvements in water quality 
conditions as a result of the implementation of phosphorus 
removal at the local municipal wastewater treatment facil- 
ities, the Bay of Quinte continues to be designated as an 
Area of Concern by the IJC and is one of 42 such areas for 
which a Remedial Action Plan (RAP) has been requested. 

A Federal-Provincial Coordinating Committee, with represen- 
tation from the Provincial Ministries of Environment, 
Natural Resources, and Agriculture and Food, and the Federal 
Departments of Environment and Fisheries and Oceans, was 
established to oversee the preparation of the Bay of Quinte 
RAP. An interim report was issued by the Coordinating Com- 
mittee early in 1987 which described the existing condition 
of the Bay, identified the future uses and addressed strat- 
egies to deal with water and sediment quality problems. In 
order to define the costs and the benefits of these remedial 
actions, and facilitate development of a cost-effective ac- 
tion plan for the Bay, consultants were retained in June 
1987 to provide the Coordinating Committee with technical 
input for the decision-making process. CANVIRO CONSULTANTS, 
A Division of CH2M HILL Engineering Ltd., were retained to 
provide an evaluation of point source waste discharges to 
the Bay of Quinte. This report presents the results of that 
evaluation. 



1 . 2 Objectives 

The overall objective of the investigation was to document 
the chronology and current status of point source abatement 
facilities which discharge to the Bay of Quinte ecosystem 
and to examine options and associated costs for upgrading 
these facilities. 

Specifically, the study was intended to: 

(i) assemble and summarize information pertaining to 
the Trenton, Belleville, Deseronto, Napanee and 
Picton Water Pollution Control Plants (WPCPs) , as 
well as the CFB Trenton and Prince Edward Heights 
facilities, and their sewage collection systems; 
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(ii) assemble and summarize information pertaining to 
the industrial point source dischargers, namely 
Domtar Packaging, Domtar Wood Preserving, Trent 
Valley Paperboard Mills, Bakelite Thermosets and 
Corby Distilleries; 

(iii) assess the feasibility and costs of providing 

treatment for backwash wastes from the water treat- 
ment plants at Trenton, Belleville, Deseronto, 
Napanee and Picton; 

(iv) assess the feasibility and costs of upgrading the 
municipal sewage treatment facilities to achieve 
an effluent total phosphorus concentration of 0.3 
mg/L on a seasonal basis; and 

(v) determine the cost of implementing BAT (Best 

Available Technology) at each of the industrial 
facilities. 



1 . 3 Scope of the Investigation 

The emphasis of the investigation was on the collection of 
available information on each of the identified point source 
dischargers to the Bay of Quinte listed in Table 1. Data 
sources included the MOE's UMIS and IMIS computerized data- 
bases, published reports on industrial and municipal waste- 
water characterization studies. Regional and District MOE 
personnel, municipal engineering staff and plant operations 
staff, and industrial representatives. In the case of CFB 
Trenton, federal Environment officials and operational staff 
at the base were contacted. To acquire information on the 
Prince Edward Heights facility, assistance from the onsite 
staff and staff of the Ministry of Government Services in 
Kingston and Toronto was solicited. In all cases, site 
visits were made to the industrial facilities, and to the 
municipal water treatment and water pollution control plants. 

In most cases, information on municipal point sources, in- 
cluding the wastewater treatment facilities, the water 
treatment plants and the collection systems, was available 
and well documented. Similarly, dependable information was 
provided on the CFB Trenton facility. Generally, only his- 
torical capital expenditure information was unavailable. 
Less detailed information was available on the industrial 
point sources and on the Prince Edward Heights facility. In 
the case of Prince Edward Heights, the age and condition of 
the plant made it difficult to establish reliable design, 
performance and cost information. Similarly, corporate 
changes and continuing processing changes in some of the in- 
dustrial facilities made it difficult to establish present 
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Table 1 
POINT SOURCE DISCHARGES TO THE BAY OF QUINTE 



Category 



1 Municipal WPCP's 



2 Water Treatment Plants 



I 

u> 
I 



3 Industries 



Discharger 



Trenton 

Picton 

Belleville 

Deseronto 

Napanee 

CFB Trenton 

Prince Edward Heights 

Picton 

Trenton 

Belleville 

Deseronto 

Napanee 

Bakelite Thermosets 

Corby Distilleries 

Domtar Wood Preserving 

Domtar Packaging 

Trent Valley Paperboard Mills 
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wastewater characteristics and loadings from these sources 
to the Bay. No sampling or flow measurements were under- 
taken as part of this investigation to confirm the informa- 
tion provided by the individuals contacted. 

In the development of costs of implementing remedial mea- 
sures at the WPCP's, upgrading the industrial point source 
discharges to BAT and for treatment of backwash water from 
water treatment plants, accepted cost functions were ap- 
plied. Site specific conditions, such as soil conditions 
and other factors, will influence these costs. In the case 
of the industrial facilities, the costs are based on concep- 
tual designs which will be influenced by the treatability 
characteristics of the specific wastewaters. These cost 
estimates should be considered to represent 'order-of- 
magnitude' estimates at this time. 



1.4 Report Format 



The status of each point source discharger to the Bay of 
Quinte is discussed in a separate subsection of Chapter 2.0 
of the report. An overview of the results is presented in 
Section 3.0, which provides an indication of the accuracy of 
the information presented and a siammary of the costs associ- 
ated with upgrading point source discharges to the Bay of 
Quinte. 
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2.0 STATUS OF POINT SOURCE DISCHARGES 

2.1 General 



Point source dischargers to the Bay of Quinte include seven 
water pollution control plants, plus the collection systems 
associated with each, five industrial establishments and the 
water treatment plants for the five major communities in the 
area. The general location of the communities relative to 
the Bay of Quinte is shown in Figure 1. Each point source 
discharged is discussed in detail in this section of the 
report. 



2.2 Municipal WPCPs 

2.2.1 Trenton WPCP 

2.2.1.1 Plant Description 

The Trenton WPCP is a conventional activated sludge plant 
operated by the Ministry of the Environment. The treatment 
plant is located off Couch Crescent in Centennial Park, as 
shown on the city map depicted in Figure 2. Disinfected 
effluent is discharged directly to the Bay of Quinte. 

The WPCP is depicted as a process schematic in Figure 3. 
Unit processes include: 

O Grit removal 

o Primary clarification 

o Aeration 

© Coagulation/ flocculation for phosphorus removal 

Secondary clarification 

O Chlorination 

The Trenton pollution control facility is designed to treat 
an average daily flow of 15,911 m^/d of wastewater with de- 
sign biochemical oxygen demand (BOD5) and total suspended 
solids (TSS) concentrations of 250 and 300 mg/L, respec- 
tively. Additional design data for the treatment plant are 
summarized in Table 2. The two rectangular primary clari- 
fiers provide a hydraulic retention time (HRT) of 4.2 hrs. 
The HRT of the two rectangular secondary clarifiers is 4.5 
hrs at average design flow, with a corresponding surface 
loading rate of 39.1 m^/ m^.d. The chlorination chamber has 
a design contact time of 87 min. 
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FIGURE 2 : CITY OF TRENTON DETAILING MUNICIPAL POINT SOURCE DISCHARGES 
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FIGURE 3 : PROCESS FLOW SCHEMATIC OF TRENTON WPCP 



Table 2 

DESIGN SUMMARY - TRENTON WPCP 



Design Criteria 



Design Value 



Operating 
Level 



(1) 



General 

Flow (m'/d) Average Daily 
Peak 

BOD 5 Concentration (mg/L) 
Loading (kg/d) 

TSS Concentration (mg/L) 
Loading (kg/d) 

Sewage Collection System 



15,911 
71,600 

250 



300 



100% Separate 



11,710 
40,330 

182 

2,131 



163 
1,909 



(2) 



Primary Clarification 
HRT (hrs) 

Average Surface Loading {in'/m*.d) 

Peak Surface Loading (m^/m'.d) 



1.7 
34.2 

153.9 



2.3 
25.2 
86.7 



Aeration System 
HRT (hrs) 

Return Sludge Rate (%) 



4.2 

30 



5.7 



Phosphorus Removal 
Chemical 



Average Dosage (mg Fe/L) 1984 

1985 



Ferrous Chloride, 
Feci, 



15.0 
10.4 



Secondary Clarification 
HRT (hrs) 

Average Surface Loading (m'/m*.d) 

Peak Surface Loading (m^/m'.d) 



4.5 

39.1 
175.9 



6.1 

28.8 

134.7 



Chlorination 



HRT (min) g Average Flow 



87 



118 



Notes: (1) Information based on 1981-1986 historical data, 
noted. 

(2) Based on flow recorded in April 1984. 



except as 
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Phosphorus removal is accomplished through addition of fer- 
rous chloride to the mixed liquor exiting from the aeration 
basins. The average dosages of the iron salt in 1984 and 
1985 were 15.0 and 10.4 mg/L as iron. 

Sludge from the primary and secondary clarifiers is combined 
and pumped to a two-stage anaerobic digestion system. The 
digested sludge is hauled offsite to agricultural land for 
ultimate disposal. 



2.2.1.2 Chronology of Plant Expansion and Costs 

The Trenton WPCP was initially constructed as a primary 
treatment plant in 1958. The costs for the original plant 
are unavailable as files were destroyed when the primary 
plant was replaced. A new secondary treatment facility, 
costing $8.3 million commenced operation September 1, 1977. 
There has been no expansion of the WPCP since 1977. 

Operating costs for the years 1985-86 and 1986-87 are sum- 
marized in Table 3. Annual costs were $499,000 in 1985-86, 
and $542,000 in 1986-87. Electrical costs, which are 
grouped under supplies and equipment in Table 3, and salar- 
ies are the two major operating expenses. 

Table 3 
■ ANNUAL O&M COSTS FOR TRENTON WPCP 



Cost Component 



Cost ($) 



1985-86 1986-87 



Salaries 159,558 171,666 

Benefits 24,158 24,407 

Transportation/Communication 3,755 7,367 

Services/Rentals 34,481 50,338 

Supplies/Equipment 233,179 242,185 

Taxes/Other 43,923 45,981 

TOTAL O&M COSTS 499,054 541,944 
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2.2.1.3 Compliance Status 1981-1986 

The effluent requirements for the Trenton WPCP are 25 mg/L 
BODs and total suspended solids on an annual average basis, 
and 1 mg/L of total phosphorus (P) which is assessed on a 
monthly average basis. Trenton WPCP also has a seasonal ob- 
jective of 0.5 mg/L total P during summer months of May 
through October. Mean annual values of flow, BOD5 , TSS and 
total P in raw wastewater and final effluent for the years 
1981 to 1986 inclusive are reported in Table 4. Mean annual 
BOD5 and TSS concentrations never exceeded 25 rag/L between 
1981 and 1986. Over this six year period, the average BOD5 
concentration has been 13.2 mg/L. The overall mean annual 
TSS concentration from 1981-86 was 11.4 mg/L with annual av- 
erages ranging from 7.9 to 13.0 mg/L. Total P in the efflu- 
ent exceeded 1 mg/L on an average annual basis in 1982, but 
was less than 0.5 mg/L on average in 1986. In the six year 
period, the overall mean annual total P concentration in the 
effluent was 0.71 mg/L. 

Mass loadings of the conventional pollutants on an annual 
average basis are also reported in Table 4. BOD5 loadings 
averaged 141 kg/d in this six year period, although the mean 
1986 loading was 192 kg/d, substantially higher than the 
overall mean. This latest annual BOD loading may be only an 
isolated higher-than-normal value, but continued data com- 
pilation is required to determine whether this is a trend or 
not. The overall mean suspended solids loading was 124 kg/d 
for the six year period, ranging from 86 kg/d in 1981 to 145 
kg/d in 1985. The overall mean phosphorus loading to the 
Bay of Quinte was 7.0 kg/d from 1981 to 1986, with a range 
of 4.0 kg/d in 1986 to 10.9 kg/d in 1982. 

Monthly average concentrations of effluent BOD5 , TSS and to- 
tal P are shown in Table 5. Monthly effluent concentrations 
of BOD5 and TSS are typically lowest in the summer months of 
June, July and August, when the more stringent effluent TP 
objective applies, and highest in the winter months of 
November, December and January. The Trenton WPCP has im- 
proved its phosphorus removal performance substantially from 
1984 to 1986 based on monthly performance. In 1984 and 
1985, effluent phosphorus levels exceeded 0.5 mg/L for eight 
of the twelve summer months. In 1986, the 0,5 mg/L concen- 
tration was exceeded on only one occasion between May and 
October and the summer month average concentration was 0.35 
mg/L compared to averages of 0.51 and 0,67 mg/L in 1984 and 
1985, respectively. 

2.2.1.4 Upgrading Plans 

There are no plans at present for upgrading the operation of 
the Trenton WPCP. 
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Table 4 
ANNUAL AVERAGE PERFORMANCE OF TRENTON WPCP 



Parameter 



Year 



1981 



1982 



1983 



1984 



1985 



1986 



6 Year 
Average 
(81-86) 



Average Daily Flow (10» m'/d) 



10.92 



9.59 



9.84 



I 



10.83 



11.17 



11.71 



10.68 



BOD - 
BOD - 


Influent 
Effluent 


(mg/L) 

(mg/L) 
(kg/d) 


126.7 

9.0 
98 


162.6 

15.1 
145 


176.7 

14.1 
139 


201.3 

13.8 
149 


234.8 

10.8 

121 


188.8 

16.4 
192 


181.8 

13.2 
141 


TSS - 
TSS - 


Influent 
Effluent 


(mg/L) 

(mg/L) 
(kg/d) 


143.0 

7.9 

86 


185.0 

13.0 
125 


159.0 

12.9 
127 


165.4 

11.6 
126 


176.2 

13.0 
145 


147.4 

10.0 
117 


162.7 

11.4 
124 


Total 
Total 


P - Influent (mg/L) 

P - Effluent (mg/L) 
(kg/d) 


5.48 

0.71 
7.8 


5.68 

1.14 
10.9 


5.84 

0.82 
8.1 


5.93 

0.58 
6.3 


6.07 

0.67 
7.5 


5.15 

0.34 
4.0 


5.69 

0.71 
7.9 



(KIR6/03W) 



2.2.1.5 Phosphorus Removal Upgrading Approach 

As indicated by the 1986 monthly data for effluent phos- 
phorus in Table 5, the Trenton WPCP is periodically capable 
of reducing the total P concentration below 0.3 mg/L. It is 
not consistently removed to . 3 mg/L through the months of 
May to October, however. To ensure that this objective 
would be achieved, filtration of the effluent for removal of 
particulate phosphorus would be required. Phosphorus re- 
moval to 0.3 mg/L from May to October would result in an 
annual reduction of about 396 kg/y. 

Estimated capital costs for tertiary filters for the Trenton 
WPCP at a design flow of 15,911 m'/d are $1,700,000. These 
filters would need to operate only 6 months of the year dur- 
ing the summer months of May through October. Based on six 
months of operation, annual O&M costs for filtration are es- 
timated at $25,000. A slight reduction in chemical dosage 
at the plant during the period of filter operation might be 
achievable which would compensate for some of the additional 
O&M costs of the filters. 



2.2.2 Belleville WPCP 



2.2.2.1 Plant Description 

The Belleville WPCP is a conventional activated sludge plant 
operated by the Ministry of the Environment. The WPCP, lo- 
cated between St. Paul St. and the Bay of Quinte, between S. 
George and S. Foster Streets as shown in Figure 4, dischar- 
ges directly into the Bay of Quinte. 

The unit processes in the WPCP include: 

O Grit removal 

O Primary clarification 

O Aeration 

O Secondary clarification 

O Chlorination 

A process schematic of the Belleville WPCP is depictedK in 
Figure 5 . 

The design data for the Belleville plant are summarized in 
Table 6. The primary treatment section of the facility is 
designed to handle a peak flow of 163,440 m^/d, while the 
secondary section is designed to treat 54,480 m^/d of waste- 
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Table 5 
TRENTON WPCP MONTHLY AVERAGE PERFORMANCE 



Year 


Month 


Effluent BODs 


Effluent TSS 


Effluent Total P 






(mg/L) 


(mq/L) 


(mg/L) 




Jan. 


24 


If 


0.54 




Feb. 


16 


13 


0.43 




Mar. 


18 


9.9 


0.62 


1984 


Apr. 


Id 


19 


0.68 




May 


19 


8.0 


0.46 




June 


11 


7.8 


0.50 




July 


5.6 


5.8 


0.55 




Aug. 


8.0 


6.0 


0.61 




Sept. 


5.5 


6.0 


0.54 




Oct. 


12 


14 


0.37 




Nov. 


13 


16 


0.42 




Dec. 


16 


15 


1.20 




Jan. 


9.0 


15 


0.91 




Feb. 


8.6 


16 


0.71 




Mar. 


12 


15 


0.55 


1985 


Apr. 


7.5 


12 


0.54 




May 


12 


10 


0.90 




June 


7.6 


7.2 


0.83 




July 


3.2 


11 


0.60 




Aug. 


8,9 


7.6 


0.54 




Sept. 


5.3 


9.7 


0.77 




Oct. 


17 


10 


0.38 




Nov. 


16 


22 


0.62 




Dec. 


23 


17 


0.60 




Jan. 


17 


13 


0.22 




Feb. 


9.5 


7.5 


0.23 




Mar. 


12 


11 


0.48 


1986 


Apr. 


16 


8.5 


0.35 




May 


8.0 


8.0 


0.41 




June 


6.7 


9.1 


0.23 




July 


6.7 


8.3 


0.52 




Aug. 


7.0 


7.0 


0.39 




Sept. 


6.0 


7.4 


0.25 




Oct. 


8.5 


14 


0,27 




Nov. 


13 


15 


0.32 




Dec. 


17 


11 


0.36 
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FIGURE 4 : CITY OF BELLEVILLE DETAILING MUNICIPAL POINT SOURCE DISCHARGES 
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BELLEVILLE WPCP PROCESS SCHEMATIC 



Table 6 
DESIGN SUMMARY - BELLEVILLE WPCP 



Design Criteria 





Operating 


Design Value 


Level 


54,480 


28,580 


163,440 


- 


125 


165 


6,818 


4,716 


150 


213 


8,182 


6,088 



(1) 



General 

Flow (m^/d) Average Daily 
Peak 

BODj Concentration (mg/L) 
Loading (kg/d) 

TSS Concentration (mg/L) 
Loading (kg/d) 

Sewage Collection System 
(% separate) 



90-95% Separate 



Primary Clarification 

HRT (hrs) 1.5 (old); 3.3 (new) 6.4 

Average Surface Loading (m'/m'.d) 53.3 (old); 29.2 (new) 15.3 

Peak Surface Loading (m^/m'.d) 58.4 (new) - 



Aeration System 
HRT (hrs) 

Return Sludge Rate (%) 



2.1 



4.0 
73 



Phosphorus Removal 
Chemical 

Average Dosage (mg Fe/L) 1986 
Secondary Clarification 
HRT (hrs) 



Ferric Chloride 



14-16 



2.0 



3.8 



Average Surface Loading (m^/m*.d) 


43.6 


22.9 


Chlorination 






HRT (min) i Average Flow 


29 


55 



Notes: (1) Information based on 1981-1986 historical data, except as 
noted. 
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water. The portion of the flow greater than 54,480 m^/d re- 
ceives primary treatment, bypasses the secondary section, 
and combines with the secondary effluent prior to chlorina- 
tion. 

In the primary clarification section, the design HRT is 1.5 
hr for the old section and 3.3 hr for the new section based 
on average flow. Surface loading rates are 53.3 and 29.2 
m'/m'.d for the old and new primary clarifiers, respective- 
ly, based on average flow. The design HRT for the aeration 
section is 2.1 hr. The secondary clarifiers are rated at a 
design HRT of 2.0 hr and a surface loading rate of 43.6 m'/ 
m'.d. The contact time in the chlorination chamber is 29 
min based on the design average flow. 

Phosphorus removal is accomplished by addition of ferric 
chloride to the raw wastewater prior to primary clarifica- 
tion. In 1986, the typical dosage was 14-16 mg/L as iron. 

Combined primary and secondary sludges are anaerobically 
digested in a two-stage heated system prior to disposal onto 
agricultural land. 

2.2.2.2 Chronology of Plant Expansion and Costs 

The history of the Bellevile WPCP is summarized below: 

1962 - Primary plant constructed, 18,180 m^/d 
capacity 

1972 - Plant expanded to 36,360 m»/d with 
secondary treatment 

1975 - Phosphorus removal initiated 

1982 - Plant expanded to treat 163,500 m^/d by 
primary treatment, and 54,540 m^/d by 
secondary treatment 

The expansion in 1982 cost $15,877,000. No capital cost in- 
formation was found for the initial plant construction in 
1962 or the conversion to secondary treatment in 1972. 

Operating costs for the years 1985-86 and 1986-87 are sum- 
marized in Table 7. Salaries and costs for electricity, 
chemicals (supplies) and sludge hauling (services) are the 
major operating expenses. The operating costs for the Bel- 
leville WPCP were $913,000 in 1985-86, and $946,000 in 
1986-87. 
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Table 7 
O&M COSTS FOR BELLEVILLE WPCP 



Cost ($) 



Cost Component 1985-86 



1986-87 



Salaries 276,773 306,595 

Benefits 42,225 43,721 

Transportation/Conununication 10,429 8,670 

Services/Rentals 161,326 91,446 

Supplies/Equipment 356,746 389,614 

Taxes/Other 65,703 68,110 

TOTAL O&M COSTS 913,202 946,000 



2.2.2.3 Compliance Status 1981-1986 

The performance of the Belleville WPCP over the period 1981- 
86 is summarized in Table 8. The compliance requirements 
for the Belleville plant are 25 mg/L each for BOD5 and TSS , 
and 1.0 mg/L for total P. The Belleville WPCP, like the 
Trenton WPCP, has a seasonal effluent phosphorus objective 
of 0.5 mg/L for the months of May to October. The overall 
average daily flow for the plant was 36,050 m^/d. Flows 
were substantially higher in the period 1984-86 than in 
1981-83, probably as a result of the plant expansion with 
new or upgraded pumping stations. While effluent BODs con- 
centrations tended to be higher in 1984-86 than in 1981-83, 
the reverse was true for phosphorus. The raw wastewater 
concentration of total P was substantially lower in 1984-86 
than in the preceding three years. 

Effluent BOD5 concentrations exceeded the compliance re- 
quirement on an annual basis in 1984, when the yearly mean 
concentration was 34 mg/L, and in 1986 when the annual aver- 
age was 30 mg/L. TSS annual concentrations did not exceed 
25 rog/L, although the yearly average for 1984 was 24.5 mg/L. 
Annual total P mean concentrations exceeded 1.0 mg/L in 1981 
to 1984, inclusive. In 1985 and 1986, the annual total P 
concentrations were substantially lower at 0.48 and 0.58 
mg/L, respectively. 

Monthly effluent concentration data for the years 1984 to 
1986 inclusive are summarized in Table 9. Effluent BOD5 con- 
centrations frequently exceeded the annual compliance re- 
quirement of 25 mg/L during this time, while suspended 
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Table 8 
AKNUAL AVERAGE PERFORMANCE OF BELLEVILLE WPCP 



Parameter 



1981 



Year 



1982 



1983 



1984 



1985 



1986 



6 Year 

Average 

(81-86) 



Average Daily Flow (10* in*/d) 



27.30 



28.56 



29.45 



46.16 



40.02 



44.83 



36.05 



BOD - Influent (mg/L) 



227.7 



210.5 



109.8 



134.0 



149.1 



160.3 



165.2 





BOD - 


Effluent (mg/L) 


16.9 


19.6 


14.1 


34.3 


22.4 


29.8 


22.9 






(kg/d) 


461 


560 


415 


1583 


896 


1336 


875 


1 


TSS - 


Influent (mg/L) 


387.8 


348.3 


217.1 


118.3 


104.3 


101.6 


212.9 


o 


TSS - 


Effluent (mg/L) 


16.2 


14.0 


16.8 


24.5 


12.7 


12.4 


16.1 






(kg/d) 


442 


400 


495 


1131 


508 


556 


589 




Total 


P - Influent (mg/L) 


10.36 


9.28 


8.22 


4.61 


3.74 


3.60 


6.64 




Total 


P - Effluent (mg/L) 


1.38 


1.51 


1.10 


1.02 


0.48 


0.58 


1.01 






(kg/d) 


37.7 


43.1 


32.4 


47.1 


19.2 


26.0 


34.3 



(KIR6/03W) 



Table 9 
MONTHLY PERFORMANCE OF BELLEVILLE WPCP 



Year Month Effluent BOD5 
(mg/L) 



Effluent TSS 
(mq/L) 



Effluent Total P 
(mq/L) 



1984 



1985 



1986 



Jan. 


43 


Feb. 


16 


Mar. 


24 


Apr. 


30 


May 


19 


June 


96 


July 


26 


Aug. 


24 


Sept. 


20 


Oct. 


25 


Nov. 


63 


Dec. 


25 


Jan. 


13 


Feb. 


20 


Mar. 


17 


Apr. 


21 


May 


30 


June 


22 


July 


29 


Aug. 


22 


Sept. 


8 


Oct. 


20 


Nov. 


37 


Dec. 


31 


Jan. 


32 


Feb. 


28 


Mar. 


28 


Apr. 


31 


May 


45 


June 


27 


July 


36 


Aug. 


28 


Sept. 


28 


Oct. 


30 


Nov. 


18 


Dec. 


27 



52 
23 
38 
26 

19 
19 
9 
18 
17 
37 
23 
13 

10 
20 

23 

20 

12 

9 

7 

6 

6 

8 

18 

13 

13 

13 

16 

20 

12 

7 

6 

6 

12 

16 

12 

16 



2, 

1, 
1, 
0. 
0. 
0, 
0. 

1. 

0. 
0. 
0. 

1. 



7 

18 

31 

81 

75 

78 

50 

05 

73 

87 

84 

70 



0.6 
0.6 
0.6 
0.5 
0.3 
0.3 



0, 



0, 

0, 

0, 

0, 

0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 
0, 



0.7 
0.5 



solids levels were consistently removed to lower levels in 
1985 and 1986. The Belleville WPCP has had problems in con- 
sistently achieving 0.5 mg/L total P in the summer months, 
although performance in 1985 and 1986 has improved and the 
maximum summer month concentration in both years was 0.6 
mg/L. 
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Annual average loadings for 1985 and 1986 to the Bay of 
Quinte from the Belleville WPCP are 407,340 kg of BOD5 , 
194,180 kg of TSS and 8,249 kg of total phosphorus. 



2.2.2.4 Upgrading Plans 



At present, there are no plans for a capital expansion at 
the Belleville WPCP. The addition of polymer to improve 
solids settling in the clarifiers may be initiated in the 
future. Process optimization to bring the plant into 
compliance with its present requirements is scheduled for 
1987/88, 



2.2.2.5 Phosphorus Removal Upgrading Approach 

The Belleville WPCP has occasionally achieved effluent total 
phosphorus concentrations of 0.3 mg/L during summer months, 
but cannot maintain this level on a consistent basis. Ter- 
tiary filtration of the secondary plant effluent would be 
required to achieve 0.3 mg/L, but it will be difficult to 
maintain this performance during periods of high flows when 
a portion of the influent receives only primary treatment. 
The effluent filters should be designed to handle only 
secondary effluent, as applying primary treated effluent 
during peak flow periods would increase the solids loading 
on the filter and result in excessive backwash requirements. 

Estimated capital costs of tertiary filters for the Belle- 
ville WPCP to handle the design flow of the secondary plant 
(54,480 m-J/d) are $3,700,000. Based on seasonal operation 
(6 months), annual O&M costs are estimated at $55,000. 

At present, the plant applies ferric chloride at the primary 
clarifiers. Chemical dosages and costs are high. Optimiza- 
tion of dosage and relocation of the dosage point might re- 
sult in considerable savings in chemical costs and remedia- 
tion of the collection system would also improve plant per- 
formance by reducing peak hydraulic loadings. 

Reduction of effluent phosphorus concentrations to 0.3 mg/L 
during summer months would produce a reduction in the total 
phosphorus loading to the Bay of Quinte of about 1134 kg 
annually. 
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2.2.3 Picton WPCP 



2.2.3.1 Plant Description 



The Picton WPCP is a contact stabilization plant which dis- 
charges its disinfected effluent to the Bay of Quinte via 
Marsh Creek. The treatment plant is located off William St. 
and is adjacent to Nicholas St., as shown in Figure 6. The 
facility is operated by the Picton Public Works Department. 

The WPCP is depicted as a process schematic in Figure 7 and 
includes the following unit processes: 

o Grit removal 

o Primary clarification (presently used for flow 
equalization purposes) 

o Aeration 

O' Secondary clarification 

© Effluent chlorination 

O Aerobic digestion of sludge 

The Picton pollution control facility is designed to treat 
an average daily flow of 4540 m^/d of wastewater with design 
biochemical oxygen demand (BOD5) and total suspended solids 
(TSS) concentrations of 200 mg/L each. Additional design 
data for the treatment plant are summarized in Table 10. 
The rectangular primary clarifier is presently employed as a 
holding tank for wastewater flows to the plant greater than 
7274 m'/d. At the average design flow, the circular aera- 
tion tank provides a design HRT of 6.9 hrs. The HRT of the 
two circular secondary clarifiers is 4.4 hrs at the average 
design flow, with a corresponding surface loading of 19,0 
m'/m'.d. The design contact time in the chlorination cham- 
ber is 30 minutes. 

Phosphorus removal is accomplished through the addition of 
alum into the aeration tank. The dosage of alum since 1984 
has varied between 3.2 and 4.0 mg/L as aluminum. 

Sludge from the secondary clarifiers and solids from the 
holding tank (primary clarifier) are digested in an aerobic 
digester. The digested sludge is pumped to a sludge holding 
tank prior to being hauled offsite for application on agri- 
cultural land. 
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FIGURE 7 : PICTON WPCP PROCESS SCHEMATIC 



Table 10 
DESIGN SUMMARY - PICTON WPCP 



Design Criteria 



General 

Flow (m'/d) Average Daily 
Peak 

BODi Concentration (mg/L) 
Loading (kg/d) 

TSS Concentration (mg/L) 
Loading (kg/d) 

Sewage Collection System 



Design Value 



4,540 
13,638 

200 

200 

100% Separate 



Aeration System 
HRT (hrs) 

Return Sludge Rate (%) 



6.9 



Operating 

Level 



(II 



3,320 

7,274 

59 

196 



85 
282 



(2) 



9.3 



Phosphorus Removal 
Chemical 

Average Dosage (mg Al/L) 
(1984 to present) 



Alum 



Secondary Clarification 
HRT (hrs) 

Average Surface Loading (m^/m^.d) 

Peak Surface Loading (m^/m^.d) 



4.4 

19,0 
58.4 



3.2-4.0 



5.9 
14.2 

31.2 



Chlorination 

HRT (min) @ Average Flow 



30 



36 



Notes ! (1) Information based on 1981-1986 historical data, except as 
noted. 

(2) Flows greater than 7274 ra^/d are bypassed to a holding tank. 



2.2.3.2 Chronology of Plant Expansion and Costs 



The Picton WPCP was originally constructed as a trickling 
filter plant between 1946 and 1948 at a cost of approxi- 
mately $450,000. The existing contact stabilization plant, 
costing $750,000 was constructed in 1975. There has been no 
expansion of the WPCP since 1975. 
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Operating costs incurred during 1986 are suminarized in Table 
11. The total annual operating cost for 1986 was $135,670. 
Salaries and supplies/equipment (in which electricity and 
chemicals are grouped) are the two major operating costs. 

Table 11 
ANNUAL O&M COSTS FOR PICTON WPCP 



Cost Component Cost $ (1986) 

Salaries/Benefits 30,499 

Transportation/Communication 1 ,813 

Service/Rentals 23,098 

Supplies/Equipment 78,438 

Other 1,822 

TOTAL O&M COSTS 135,670 



2.2.3.3 Compliance Status 1981-1986 



The compliance requirements for the Picton WPCP are 25 mg/L 
on an annual average basis for both BOD5 and total suspended 
solids (TSS) , and 1 mg/L of total phosphorus which is 
assessed on a monthly basis. The Picton WPCP also has an 
objective to achieve 0.5 mg/L TP during summer months of May 
through October. 

Mean annual values of BOD5 , TSS and total P in the raw waste- 
water and final effluent and flow values, for the years 1981 
to 1986 inclusive, are reported in Table 12. Mean annual 
BOD5 and TSS concentrations never exceeded the compliance 
requirement of 25 mg/L between 1981 and 1986. Over this six 
year period, the average BODs concentration has been 6.8 
mg/L. The average TSS concentration over this six year 
period has been 10.6 mg/L, with the annual average steadily 
decreasing from 15.4 mg/L in 1981 to 7.5 mg/L in 1986. 
Total P in the effluent was consistently below 1 mg/L on an 
annual average. In the six year period, the overall mean 
total P concentration in the effluent was 0.66 mg/L. 

Mass loadings of the conventional pollutants on an annual 
average basis are also reported in Table 12. Effluent BOD5 
loadings decreased from 26 kg/d in 1981 to 18 kg/d in 1985 
and remained at 18 kg/d in 1986. In the six year period, 
the overall mean effluent BODs loading was 23 kg/d. The 
overall mean effluent suspended solids loading was 35 kg/d 
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Table 12 
ANNUAL AVERAGE PEKFORMANCE OF PICTON WPCP 



I 



Parameter 






Year 






6 Year 
Average 
(81-86) 


1981 


1982 


1983 


1984 


1985 


1986 


Average Daily Flow (10* m'/d) 


3.07 


3.54 


3.39 


3.12 


3.10 


3.69 


3.32 


BOD - Influent 


(rog/L) 


62.5 


50.0 


74.8 


51.3 


54.7 


62.6 


59.3 


BOD - Effluent 


(mg/L) 


8.4 


7.1 


7.2 


7.3 


5.9 


4.9 


6.8 




()cg/d) 


26 


25 


24 


23 


18 


18 


23 


TSS - Influent 


(mg/L) 


80.8 


92.7 


115.0 


60.4 


75.1 


85.9 


85.0 


TSS - Effluent 


(mg/L) 


15.4 


13.2 


9.3 


9.4 


8.8 


7.5 


10.6 




(kg/d) 


47 


47 


32 


29 


27 


28 


35 


Total P - Influent (mg/L) 


4.04 


3.70 


4.38 


3.05 


4.16 


5.70 


4.17 


Total P - Effluent (mg/L) 


0.96 


0.75 


0.52 


0.68 


0.52 


0.52 


0.66 




(Jtg/d) 


2.9 


2.7 


1.8 


2.1 


1.6 


1.9 


2.2 



^M(ip^^ 



3W 



for the six year period, ranging from 27 kg/d in 1985 to 47 
kg/d in 1981. The overall mean phosphorus loading in the 
effluent from 1981 to 1986 was 2.2 kg/d and ranged from 1,6 
kg/d in 1985 to 2.9 kg/d in 1981. 

Monthly average concentrations of BOD5 / TSS and total P for 
the years 1984 to 1986 are presented in Table 13. Monthly 
effluent concentrations of BODs and TSS are typically lowest 
during the summer months (July, August and September) and 
highest during the winter/spring months (February and 
March) . With the exception of an extraneous high phosphorus 
concentration in June 1984, levels of total P in summer 
months have typically been in the range from 0.2 to 0.6 mg/L 
and averaged 0.33 mg/L in 1985 and 0.50 mg/L in 1986. Of 
the total of twelve summer months in 1985 and 1986, the 
plant achieved a 0.5 mg/L level 83 percent of the time (10 
months) . 



2.2.3.4 Upgrading Plans 



There are presently no plans for upgrading the facilities at 
the Picton WPCP . There is, however, a possibility that the 
Prince Edward Heights WPCP that discharges upstream into 
Marsh Creek may shut down at some time in the future, and 
the wastewater presently treated at the Prince Edward 
Heights WPCP would be diverted to the Picton WPCP. If this 
occurs, the Picton WPCP will need upgrading to accommodate 
the additional flow. 



2.2.3.5 Phosphorus Removal Upgrading Approach 

The Picton WPCP produces a high quality secondary effluent, 
which occasionally achieves a 0.3 mg/L total P concentra- 
tion. However, consistent removal to the 0.3 mg/L level 
will require plant upgrading by the installation of tertiary 
filters. Estimated capital costs for tertiary filters at 
the Picton WPCP for a design flow of 4432 ra^/d are $810,000. 
Additional O&M costs associated with seasonal (6 month) fil- 
ter operation are estimated at $10,000 per year. Some re- 
duction in chemical dosage requirements may be achievable to 
partially offset the O&M costs of the tertiary filters. 

Achieving a 0.3 mg/L effluent TP level in the sximmer months 
would result in an overall reduction of 122 kg/y in phos- 
phorus loadings to the Bay of Quinte (15.2 percent reduction) 
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Table 13 
MONTHLY AVERAGE PERFORMANCE OF PICTON WPCP 



Year Month Effluent BODj Effluent TSS Effluent Total P 
(mq/L) (mq/L) (mq/L) 

4 0.3 
32 1.0 
17 0.6 

1984 Apr. 10 13 0.5 

5 0.4 
8 2.5 
3 0.6 
5 0.4 
7 0.6 
7 0.5 
5 0.4 

7 0.5 

12 0.7 

23 0.8 

1985 Apr. 5 6 0.3 

8 0.3 
2 0.2 
2 0.3 

7 0.5 

5 0.3 

9 0.4 
11 0.3 

8 0.4 

2 0.4 

15 0.7 

16 0.8 

1986 Apr. 4 13 0.3 

3 0.3 

9 . 5 

4 . 6 
4 0.7 

6 . 5 
4 0.4 

7 0.4 
7 0.6 



Jan. 


10 


Feb. 


16 


Mar. 


11 


Apr. 


10 


May 


7 


June 


7 


July 


S 


Aug. 


4 


Sept. 


5 


Oct. 


6 


Nov. 


3 


Dec. 


1 


Jan. 


— 


Feb. 


10 


Mar. 


10 


Apr. 


5 


May 


10 


June 


5 


July 


3 


Aug. 


5 


Sept. 


4 


Oct. 


4 


Nov. 


3 


Dec. 


4 


Jan. 


2 


Feb. 


7 


Mar. 


10 


Apr. 


4 


May 


4 


June 


6 


July 


4 


Aug. 


5 


Sept. 


S 


Oct. 


3 


Nov. 


- 


Dec. 


3 
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2.2.4 Deseronto WPCP 



2.2.4.1 Plant Description 

The Deseronto WPCP is a package extended aeration plant 
which discharges its disinfected effluent directly to the 
Bay of Quinte. The treatment plant is located between Main 
St. and the Bay of Quinte to the east of Mill St., as shown 
in Figure 8. The pollution control plant and the water 
treatment plant are adjacent. The facility, operated by the 
Ministry of the Environment, has a design capacity of 1364 
m^/d, with a peak flow capacity of 4124 m^/d. 

The unit processes included in the Deseronto WPCP are: 

O Grit removal 

O Aeration 

o Secondary clarification 

O Effluent chlorination 

o Aerobic digestion of waste activated sludge 

A schematic of the process is provided in Figure 9. Design 
information for the treatment plant is summarized in Table 
14. The design HRT's of the aeration basin and secondary 
clarifier are 11.0 hr and 5.0 hr , respectively, at average 
design flow. The design surface loading of the secondary 
clarifier is 16.1 m'/m^.d. The design contact time in the 
chlorination chamber is 30 min at average flow. Alum is 
added to the aeration cell for phosphorus removal at a 
dosage rate of 4.4 mg/L (as Al) in 1986. 



2.2.4.2 Chronology of Plant Expansion and Costs 

The treatment plant was constructed in 1972-73, and has not 
been expanded since that time. The capital cost of the 
facility in 1972-73 was $1,496,000. 

Operating costs for the Deseronto WPCP are summarized in 
Table 15. Annual O&M costs were $86,271 for 1985-86 and 
$84,737 for 1986-87. Salaries and supplies/equipment (in 
which electricity and chemicals are grouped) are the largest 
operational expenditures. 



2.2.4.3 Compliance Status 1981-1986 

The effluent compliance requirements of the Deseronto WPCP 
are 25 mg/L each of BODs and TSS on an annual average basis. 
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FIGURE 9 : DESERONTO WPCP PROCESS SCHEMATIC 



Table 14 
DESIGN SUMMARY - DESERONTO WPCP 



Design Criteria 





Operating 


Design Value 


Level 


1,364 


1,051 


4,124 


- 


196 


93 


268 


98 



(1) 



General 

Flow (m^/d) Average Daily 
Peak 

BOD 5 Concentration (mg/L) 
Loading (kg/d) 

TSS Concentration (mg/L) 
Loading (kg/d) 

Sewage Collection System 
(% separate) 



100% 



110 
116 



Aeration System 
HRT (hrs) 

Return Sludge Rate (%) 



11.0 



14.2 
(wide open) 



Phosphorus Removal 
Chemical 

Average Dosage (mg Al/L) 1984 

1985 
1986 



Alum 



15 
6 

4 



Secondary Clarification 
HRT (hrs) 

Average Surface Loading (m^/m^.d) 

Peak Surface Loading (m*/m^.d) 



5.0 
16.1 



6.5 
12.4 



Chlorination 

HRT (min) @ Average Flow 



30 



39 



Notes : (1) Information based on 1981-1986 historical data, except 
as noted. 



and 1,0 mg/L of total phosphorus assessed on a monthly 
basis. Annual averages of conventional pollutant concen- 
trations in raw wastewater and final effluent for the years 



-34- 



Table 15 
DESERONTO WPCP O&M COST SUMMARY 





Cost 


($) 


Cost Component 


1985-86 


1986-87 


Salaries 


31,475 


30,950 


Benefits 


7,493 


4,530 


Transportation/Communication 


1,318 


2,469 


Services /Rentals 


5,929 


8,964 


Supplies /Equipment 


31,480 


29,270 


Taxes/Other 


8,576 


8,554 


TOTAL O&M COSTS 


86,271 


84,737 



1981 to 1986, inclusive, are summarized in Table 16, For 
this period, overall mean influent values of BOD5, TSS and 
total P were 93 mg/L, 110 mg/L and 4.7 mg/L, respectively. 
Overall mean concentrations of the pollutants in the treat- 
ment plant effluent were 7.1 mg/L of BOD5, 13 mg/L of TSS 
and 0.77 mg/L of total P. 

Effluent concentrations to the Bay of Quinte on a monthly 
basis for the years 1984 to 1986 inclusive are reported in 
Table 17. Annual compliance requirements of 25 mg/L for 
BOD5 and TSS and 1.0 mg/L for total P are achieved on an 
annual basis, but monthly averages exceeded these require- 
ments on one occasion in 1985. Estimated annual pollutant 
loadings to the Bay of Quinte due to Deseronto WPCP effluent 
in 1985 and 1986 were approximately 3250 kg of BOD5 , 4750 kg 
of TSS and 270 kg of total phosphorus. 

2.2.4.4 Upgrading Plans 

There are plans to provide additional capacity of 227 m'/d 
at the plant in 1988 to treat flows from a nearby Indian 
reserve. The estimated cost of the expansion in $350,000. 



2.2.4.5 Phosphorus Removal Upgrading Approach 

The Deseronto WPCP produces a high quality effluent in terms 
of BODs, TSS and TP . Although not specifically required to 
achieve 0.5 mg/L TP on a seasonal basis, the average concen- 
tration for summer months of 1985 and 1986 was 0.61 mg/L and 
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Table 16 
DESERONTO WPCP PERFORMANCE SUMMARY, 1981-86 



BOD - Influent (mg/L) 

BOD - Effluent (mg/L) 

(kg/d) 



Parameter 






Year 






6 Year 
Average 
(81-86) 


1981 


1982 


1983 1984 


1985 


1986 


Average Daily Flow (m'/d) 


1081 


883 


909 805 


1136 


1489 


1051 



68 



6.5 

7.0 



55 



5.9 
5.2 



S5 



9.9 

9.0 



114 



7.2 
5.8 



131 



6.0 
6.8 



132 

7.2 
11 



93 



7.1 

7.5 



TSS - Influent (mg/L) 

^ TSS - Effluent (mg/L) 

(kg/d) 



95 

13 

14 



13 
11 



116 

15 
14 



128 

14 
11 



132 

12 
14 



75 

8.0 

12 



110 

13 
13 



Total P - Influent (mg/L) 

Total P - Effluent (mg/L) 

(kg/d) 



4.6 

0.97 
1.0 



4.5 

0.7 
0.6 



5.7 

1.1 
1.0 



5.9 

0.72 
0.58 



4.0 

0.67 
0.76 



3.3 

0.48 
0.71 



4.7 

0.77 
0.78 



II R 



W) 



I 
I 



I 
I 



Table 17 
DESERONTO WPCP MONTHLY AVERAGE PERFORMANCE 

1984-1986 



Year 


Month 


Effluent BODs 


Effluent TSS 


Effluent Total P 






(mg/L) 


(mg/L) 


(mg/L) 




Jan. 


7.0 


24 


_^ ^ 




Feb. 


22 


22 


«._ 




Mar. 


- 


- 


1.40 


1984 


Apr. 


8.0 


18 


1,00 




May 


18 


21 


0.80 




June 


5.0 


19 


0.50 




July 


2.5 


12 


0.26 




Aug. 


2.0 


5.0 


0.60 




Sept. 


X.3 


4.0 


0.71 




Oct. 


5.1 


11 


0.94 




Nov. 


4.4 


9.5 


0.45 




Dec. 


4.0 


8.5 


— — 




Avg. 


7.2 


14 


0.72 




Jan. 


12.6 


14.6 


0.71 




Feb. 


15.0 


15.0 


1.08 




Mar. 


10.3 


30.8 


0.96 


1985 


Apr. 


11.0 


16.0 


0.78 




May 


3.6 


10.8 


0.58 




June 


5.0 


5.3 


0.48 




July 


2.3 


6.7 


0.60 




Aug. 


2.0 


5.8 


0.48 




Sept. 


1.5 


6.1 


0.82 




Oct. 


3.2 


12.8 


0.72 




Nov. 


2.2 


12.0 


0.51 




Dec. 


4.4 


9.4 


0.31 




Avg. 


6.0 


12.1 


0.67 




Jan. 


6.0 


8.3 


0.25 




Feb. 


6.7 


- 


0.62 




Mar. 


13.8 • 


~ 


0.44 


1986 


Apr. 


6.2 


— 


0,40 




May 


10.0 


- 


0.40 




June 


4.0 


— 


0.50 




July 


15.0 


8.8 


0.66 




Aug. 


5.7 


3.2 


0.48 




Sept. 


4.8 


8.5 


0.63 




Oct. 


5.0 


9.5 


0.40 




Nov. 


3.0 


7.4 


0.35 




Dec. 


6.7 


10.2 


0.63 




Avg. 


7,2 


8.0 


0.48 
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0.51 mg/L, respectively. However, to consistently achieve 
0.3 mg/L TP on a seasonal basis will require effluent up- 
grading by the installation of tertiary filters. The esti- 
mated capital costs for filters at the Deseronto WPCP to 
handle a design flow of 1364 m'/d is $350,000, with annual 
operating costs of only $5,000 based on six months of opera- 
tion. 

Achieving a 0.3 mg/L TP concentration on a seasonal basis 
would reduce phosphorus loadings to the Bay of Quinte by 
about 57 kg/y. 



2.2,5 Prince Edward Heights WPCP 
2.2.5.1 Plant Description 



The Prince Edward Heights WPCP employs a trickling filter to 
accomplish secondary treatment. The treatment plant is lo- 
cated on the outskirts of the Town of Picton, specifically, 
at the south end of Church St., a hundred and fifty meters 
from the Loch Sloy Industrial Park. The approximate loca- 
tion is shown on the map in Figure 6. Disinfected effluent 
is discharged to the Bay of Quinte via Marsh Creek. The 
facility is presently operated by the Ministry of Government 
Services. 

The WPCP, illustrated as a process schematic in Figure 10, 
includes the following unit processes: 

o Primary clarification 

o Trickling filter 

o Secondary clarification 

o Chlorination 

o Anaerobic sludge digestion 

The plant was originally built in the early 1940 's by the 
Department of National Defence and taken over by the Minis- 
try of Government Services in 1972. Over the years, files 
containing the original design data have been lost or mis- 
placed, and as a result, there is no formal design informa- 
tion available on the Prince Edward Heights WPCP. The plant 
presently services a Ministry of Government Services Reha- 
bilitation facility, staff and patient housing, low income 
rental housing and the Loch Sloy Industrial Park (old air- 
force hangars) . The total population of the serviced area 
is estimated at approximately 1200. Wastewater flow data 
from the plant is considered to be unreliable as the flow 
measuring device at the WPCP is faulty and records the flow 
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FIGURE 10 : PRINCE EDWARD HEIGHTS WPCP PROCESS SCHEMATIC 



as being either zero or 100 percent of capacity. Flow re- 
cords indicate extreme flow variations with daily flows ran- 
ging from less than 100 m^/d to more than 1100 m^/d. Con- 
siderable upstream by-passing is also known to occur. 

The primary and secondary clarifiers have approximately 29.2 
m^ and 50.2 m' of surface clarification area, respectively. 
The trickling filter is 9.1 m in diameter and contains ap- 
proximately 4.28 m' of rock filter media. At average flow, 
it is estimated that the retention time in the chlorine con- 
tact chamber is approximately 15 minutes. Sludge from the 
primary and secondary clarifiers are digested in a single 
stage anaerobic digester; however, the digester is not 
heated and there are no facilities provided to handle the 
resulting gas produced. Phosphorus removal is not practised 
at the Prince Edward Heights Water Pollution Control Plant. 



2.2,5.2 Chronology of Plant Expansion and Costs 

Costs for the original plant, built in the early 1940 's, are 
unavailable as the pertinent files have been lost or mis- 
placed. In 1985, the Ministry of Government Services in- 
stalled a chlorination system and flow metering device; how- 
ever, costs for this installation were not available. Most 
recently, in the past two years, the Ministry of Government 
Services has spent approximately $100,000 upgrading the 
sewage pumping station (see Figure 11) . More specifically, 
the pumps at the station were replaced, a new emergency 
bypass was connected and a new magnetic flow meter was 
installed. As the flow measuring device was recently in- 
stalled, there is no formal record of flow. It should be 
noted that the flow measured at the pumping station does not 
include the flow contribution from the. Loch Sloy Industrial 
Park or flow bypassed at the station. The bypass from the 
pumping station is discharged into an adjacent swampy area. 

Operating costs for 1986 are summarized in Table 18. The 
total annual cost was $23,620 of which approximately 70 per- 
cent was from salaries and benefits. 



2.2.5.3 Compliance Status 



The effluent requirements for the Prince Edward Heights WPCP 
are 25 mg/L of biochemical oxygen demand (BOD5) and total 
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Table 18 
ANNUAL O&M COSTS FOR THE PRINCE EDWARD HEIGHTS WPCP 



Cost Component Cost $ (1986) 

Salaries 14,000 

Benefits 2,520 

Supplies/Equipment 7,100 

TOTAL O&M COSTS 23,6 20 



suspended solids (TSS) on an annual average basis. Mean 

annual values of BODs, TSS and total P in the raw wastewater 

and final effluent for the years 1981 to 1984 inclusive are 
reported in Table 19. 

Influent concentrations reported for all parameters were 
very high, particularly in the case of TSS. Given the ex- 
treme infiltration/inflow (I/I) problems, these data are 
considered to be suspect. 

Mean annual effluent BOD5 and TSS concentrations never ex- 
ceeded 25 mg/L between 1981 and 1984. Over the four-year 
period, the average BOD5 and TSS concentrations in the ef- 
fluent were 10.6 and 10.3 mg/L, respectively. The four-year 
average effluent total P concentration was 1.3 mg/L. Mass 
loadings of conventional pollutants to Marsh Creek from the 
plant effluent cannot be calculated as flow data is not 
available. 

Monthly average concentrations of effluent BOD5 , TSS and 
total P for the years 1981 to 1983 and part of 1984, are 
shown in Table 20. Unfortunately more recent performance 
data were not available. There is no discernible trend in 
the monthly variation of effluent BOD5 and TSS and total P 
concentrations. It should be noted that chemical addition 
for phosphorus removal is not practised at the Prince Edward 
Heights WPCP. 



2.2.5.4 Upgrading Plans 

There are presently no plans to upgrade the operation at the 
Prince Edward Heights WPCP. However, the Ministry of Govern- 
ment Services had planned two years ago to shut down the 
plan and divert municipal wastewater to the Town of Picton 
WPCP. Under this plan, Loch Sloy Industrial Parle would be 
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Table 19 
ANNUAL AVERAGE PERFORMANCE OF THE PRINCE EDWARD HEIGHTS WPCP 



Year 4 Year 

Parameter Average 

1981 1982 1983(2) 1984(3) (81-84) 



Average Daily Flow (10^ m^/d) (1) (1) (ly dj (D 



BOD - Influent (mg/L) 300.0 213.0 134.0 383.0 257.5 

BOD - Effluent (mg/L) 18.2 10.2 

(Jtg/d) NA NA 



TSS - Influent (mg/L) 892.0 732.0 

Si TSS - Effluent (mg/L) 13.0 14.2 

(kg/d) NA NA 



9.6 


4.4 


10.6 


NA 


NA 


NA 


i42.0 


1202.0 


817.0 


7.2 


6.7 


10.3 


NA 


NA 


NA 



(•^g/d) NA NA NJi NA 



Notes; (1) Due to faulty flow measuring equipment, flow records were not available. 

(2) Total P averages based on data for 8 months. 

(3) BOD5 and TSS averages based on data for 3 months; total P average is based 
on data for 1 month. 



(KIR6/03W) 



Total P - Influent (mg/L) 16.9 8.9 7.7 1.5 8.8 

Total P - Effluent (mg/L) 1.8 1.7 1.3 0.3 1.3 



NA 



Table 20 

MONTHLY AVERAGES OF CONVENTIONAL POLLUTANTS IN THE 

EFFLUENT FROM THE PRINCE EDWARD HEIGHTS WPCP 



Year 


Month 


Effluent BOD5 


Effluent TSS 


Effluent Total P 






(mg/L) 


(mg/L) 


(mg/L) 




Jan. 


12 




13 


1.9 




Feb. 


120 




13 


2.5 




Mar. 


<4 




6 


0.4 


1981 


Apr. 


8 




16 


2.0 




May 


9 




16 


1.3 




June 


4 




7 


2.6 




July 


14 




11 


2.6 




Aug. 


10 




8 


2.7 




Sept. 


2 




5 


0.4 




Oct. 


10 




31 


2.4 




Nov. 


1. 


3 


13 


0.2 




Dec. 


>24 




17 


2.7 




Jan. 


w 




_ 


^, 




Feb. 


13 




40 


3.4 




Mar. 


It 




9 


2.5 


1982 


Apr. 


3 




3 


0.4 




May 


9 




8 


1.2 




June 


1. 


1 


9 


0.3 




July 


5 




12 


0.4 




Aug. 


22 




13 


3.7 




Sept. 


2i 




22 


4.0 




Oct. 


17 




32 


1.5 




Nov. 


3. 


4 


5 


0.5 




Dec. 


3. 


6 


3 


0.4 




Jan, 


3. 


6 


S 


0.7 




Feb. 


5 




2 


2.0 




Mar. 


<1 






0.5 


1983 


Apr. 


1 






0.1 




May 


3. 


2 




0.1 




June 


21 






1.9 




July 


30 




11 


2.5 




Aug. 


14 




20 


2.3 




Sept. 


— 




- 


~ 




Oct. 


14 




15 


— 




Nov. 


11 




16 


_ 




Dec. 


2 




3 


- 




Feb. 


4 




6 


^ 


1984 


Mar. 


7 




10 


« 




May 


2. 


3 


4 


0.3 
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responsible for treating its own wastewater, presently 
treated at the Prince Edward Heights WPCP. Consideration of 
this plan by the Ministry of the Environment was contingent 
upon remediation of the infiltration/inflow (I/I) problem in 
the serviced area to remove excessive extraneous flows from 
the collection system. I/I remediation measures are cur- 
rently underway in the Prince Edward Heights sewer serviced 
area. In 1983, the Ministry of Government Services estimat- 
ed that diverting the wastewater to the Town of Picton WPCP 
would cost approximately $850,000. This would entail em- 
ploying the existing pump station to lift the wastewater 
over the hill at the Prince Edward Heights area, and then 
transporting the wastewater by gravity flow 365 m to 550 m 
in a 30 cm diameter sewer, to the nearest point in the Town 
of Picton sanitary collection system, through a vertical 
drop of approximately 36 m. The Ministry of Government Ser- 
vices has not yet indicated whether or not it will recon- 
sider the wastewater diversion plan as an alternative to the 
present situation. Assuming a dry weather flow of approxi- 
mately 100 m'/d, this diversion would increase the existing 
flow to the Picton WPCP by less than five percent. 



2.2.5.5 Phosphorus Removal Upgrading Approach 

The Prince Edward Heights WPCP does not presently practise 
chemical phosphorus removal. Given the present status of 
the plant, it is not considered practical to implement phos- 
phorus removal at this facility. Secondary clarifiers are 
not designed with efficient sludge removal mechanisms and 
experience high hydraulic loadings during spring and fall 
and during rainfall events. Further, the sludge handling 
equipment at the plant is outdated and may not be able to 
handle the increased sludge generated by chemical precipi- 
tation of phosphorus. Thus, achieving a 1 mg/L effluent 
phosphorus limit at the Prince Edward Heights WPCP is not 
considered to be feasible on a consistent basis. 

Trans fering the Prince Edward Heights flow to the Picton 
WPCP would accomplish phosphorus removal at an insignificant 
increase in cost, if the I/I problems in the collection sys- 
tem are resolved. Based on Ministry of Government Services' 
estimates, the cost of this approach is on the order of 1 
M$. 



2.2.6 CFB Trenton WPCP 



2.2.6.1 Plant Description 

The CFB Trenton WPCP is a conventional activated sludge- 
plant which discharges disinfected effluent to the Bay of 
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Quinte. The WPCP is located on the south side of Highway 2 
to the east of air cadet quarters, on base property, as 
shown in Figure 11. The treatment plant is operated by De- 
partment of National Defense personnel, although the efflu- 
ent quality is monitored by the Ontario Region of Environ- 
ment Canada. 

Unit processes incorporated in the WPCP include: 

O Grit removal 

o Primary clarification 

o Aeration 

o Secondary clarification 

o Chlorination 

Alum is added to the aeration tank for phosphorus removal. 
Dosage rates are relatively low, averaging 1 to 2 mg Al/L in 
1985 and 1986. Combined waste activated and primary sludge 
is pumped to a single stage anaerobic digester. Sludge from 
the digester is hauled to agricultural land for disposal. A 
process schematic of the CFB Trenton WPCP is depicted in 
Figure 12. 

Design information on the treatment plant is summarized in 
Table 21. The average design flow for the WPCP is 6810 
m^/d, treating sewage with a BODs of 200 mg/L. The primary 
clarifier is designed to have a HRT of 1.5 hr at average de- 
sign flow, and a surface loading rate of 37.3 m'/m^.d. The 
hydraulic retention time of the aeration is 3.9 hr based on 
the average flow of 6810 m'/d. The secondary clarifiers are 
rated as having HRT ' s of 1.9 hr at average design flow, with 
surface loading rates of 45.2 m^/m^.d, which is very high 
for secondary clarifiers incorporating phosphorus removal. 

2.2.6.2 Chronology of Plant Expansion and Costs 

The original CFB Trenton activated sludge plant was built in 
1952, with a design capacity of 3405 m^/d. In 1961, a bar 
screen and barminutor was installed in the lift station at 
the Permanent Married Quarter's (PMQ) section, and the air 
lifts used for returning sludge in the activated sludge 
plant were replaced with variable speed centrifugal pumps. 
The barminutor at the PMQ lift station was removed in 1965. 
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Table 21 
DESIGN SUMMARY - CFB TRENTON WPCP 





Design Criteria 


De 


sign Value 


Operating 
Level 


General 










Flow 


(in^/d) Average Daily 




6,810 


5,656 m»/d 




Peak 




- 


— 


BOD 5 


Concentration (mg/L) 




2i0 


93 




Loading (kg/d) 




- 


527 


TSS 


Concentration (mg/L) 
Loadina ITca/d) 




- 


80 
451 



Sewage Collection System . 100% 



Primary Clarification 










HRT (hrs) 


1.7 


§ 


6,810 m^/d 


2.0 


Average Surface Loading (m'/m'.d) 


37.3 


e 


6,810 m^/d 


30.9 


Peak Surface Loading (m^/m*.d) 










Aeration System 


3.9 


@ 


6,810 m'/d 




HRT (hrs) 


4.7 


Return Sludge Rate (%) 






30 


- 



Phosphorus Removal 

Chemical Alum (liquid) 



Average Dosage (mg Al/L) 1984 - 2.5 

1985 1.5 

1986 * 1.1 



Secondary Clarification 

HRT (hrs) 1.9 ^ 6,810 m^/d 2.3 

Average Surface Loading (m»/m*.d) 45.2 37.5 



Peak Surface Loading (m^/m^.d) ^ 

Chlorination 

HRT (min) g Average Flow Max 3 mgd 

Notes: (1) Information based on 1982-1988 historical data unless 
otherwise noted. 
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A number of minor modifications took place between 1972 and 
1974, including: 

- Installation of non-clog centrifugal pumps for 
wasting sludge from final clarifiers (1972/73) 

Installation of comminutor (1973) 

• Replacement of return sludge pumps with submer- 
sible pumps (1974) 

Major alterations that occurred at this same time period 
were construction of a new chlorine contact chamber (1974) 
and construction of phosphorus removal chemical dosing 
facilities in 1974-75. 

A piston pump on the digester recirculation line was re- 
placed by a centrifugal pump in 1978. No other plant expan- 
sions or capital expenditures were noted since then. 

The original capital cost of the WPCP in 1952 could not be 
determined, nor could the cost of the PMQ lift station al- 
terations in 1961. Estimated capital costs of other items 
are summarized in Table 22. Costs as of their time of 
expenditure totalled $129,200, excluding the original plant 
costs. 

Table 22 
SUMMAEY OF CFB TRENTON CAPITAL OUTLAYS 



Date 



Item 



Capital 
Cost 
($) 



1952 Initial plant constructed 

1961 PMQ Lift Station 

1961 R.A.S. Pumps 

1972 W.A.S. Pump 

1973 Comminutor 

1974 R.A.S. Pumps 

1974 Chlorine Contact Chamber 

1974/75 Alum Storage & Feed System 

1978 Digester Recirculation Pump 

TOTAL 



Unknown 

Unknown 
800 

1,000 

3,000 est+ 

3,000 
40,000 est+ 
80,000 est+ 

1,400 

$129,200 



+ Estimate from base personnel 



Operating cost data for the years 1985-87 are summarized in 
Table 23. Labour and electricity are the major operating 
expenses. Operating costs for 1985-86 were $189,342, and 
for the first 10 months of the 1986-87 operating year, 
$144,131. The projected O&M costs for 1986-87 are $172,950, 
on a pro rata basis. 
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Table 23 
ANNUAL O&M COSTS, CFB TRENTON WPCP 



Cost Component 



Labour 

Materials 

Chemicals 

Electricity 

Fuel 

Misc. 



TOTAL 



1985-86 



96,580 
5,985 
19,371 
38,165 
12,955 
16,286 



Cost ($ 



1986-87 



10 mo, 



74,609 

6,585 

17,612 

35,000 

6,000 

4,525 



Projected 
12 mo. 



89,530 
17,660 
21,130 
42,000 
7,200 
8,430 



189,342 144,131 172,957 



2.2.6.3 Compliance Status 1982-1986 



Raw wastewater characteristics for the CFB Trenton WPCP for 
the year 1982 to 1986 inclusive are sximmarized in Table 24. 
Annual average influent BOD5 and TSS concentrations for this 
period were 77 and 72 mg/L, respectively, indicating that 
the wastewater is relatively weak. Mean annual BOD5 concen- 
trations ranged from 51 mg/L in 1983 to 90 mg/L in 1984. 
The range of annual TSS concentrations was 59 mg/L in 1983 
to 95 mg/L in 1985. Annual total P concentrations have re- 
mained consistent, ranging from 3.26 mg/L in 1983 to 4.35 
mg/L in 1984, with an overall mean concentration of 3.89 
rag/L. 

Compliance requirements for the CFB Trenton WPCP are 25 mg/L 
each of BOD5 and TSS and 1.0 mg/L of total P on a annual 
basis. Effluent concentration data for 1982 to 1986 are 
reported in Table 24. The WPCP has produced a high quality 
effluent over this period with overall BOD5 , TSS and total P 
concentrations averaging 5.6, 6.2 and 0.48 mg/L, respec- 
tively. Annual effluent concentrations of BOD, TSS and 
total P have remained very consistent over this period, and 
are well below the compliance requirements. The annual ef- 
fluent concentrations result in calculated mass loadings to 
the Bay of Quinte of 28.8 kg/d of BOD5, 31.9 kg/d of TSS and 
2.5 kg/d of total P, averaged over a five-year period. 
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Table 24 
ANNUAL AVERAGE PERFORMANCE OF CFB TRENTON WPCP 



Parai 


neter 






Year 






5 Year ^ 




1982 


1983 


1984 


1985 


1986 


Average •. 
(82-86) 


Average Daily Flow (in*/d) 


4956 


4920 


4713 


5233 


6079 


5180 


BOD - Influent 


(mg/L) 


61 


51 


90 


96 


88 


77 


BOD - Effluent 


<mg/L) 


4.5 


5.7 


7.9 


4.9 


5.1 


5.6 




(kg/d) 


22.3 


■ 28.0 


37.2 


25.6 


31.0 


28.8 


TSS - Influent 


(mg/L) 


61 


59 


89 


95 


55 


72 


M TSS - Effluent 


(mg/L) 


6.1 


8.2 


5.1 


6.3 


5.3 


6.2 




(kg/d) 


30.2 


40.3 


24.0 


33.0 


32.2 


31.9 


Total P - Influent (mg/L) 


3.73 


3.26 


4.35 


4.27 


3.86 


3.89 


Total P - Effluent (mg/L) 


0.38 


0.56 


0.42 


0.47 


0.56 


0.48 




(kg/d) 


1.9 


2,8 


2.0 


2.5 


3.4 


2.5 



(KIR6/03W) 



.. - . \ .V 



Monthly effluent concentrations of conventional pollutants 
in 1984 to 1986 inclusive are summarized in Table 25. On a 
monthly basis, the effluent quality was typically high in 
this period. With the exception of one BOD5 concentration 
of 24 mg/L on July 30, 1984, all BODs and TSS concentrations 
analyzed in this period were below 15 mg/L. Total P concen- 
trations were 1.0 mg/L or less, and were typiclly in the 
range of 0.30 to 0.60 mg/L. From 1984 to 1985 inclusive, 
the average total P concentration in the months of May to 
October, was 0.50 rag/L. The average flow in the summer 
months during this period was 4388 m'/d. 

2.2.6.4 Upgrading Plans 

There are no plans for upgrading the CFB Trenton WPCP. Dis- 
cussions are continuing with the City of Trenton to treat 
the wastewater from the base, but agreement is contingent 
upon reduction of extraneous flows in the base's collection 
system. No commitment has been finalized for this alterna- 
tive. 



2.2.6.5 Phosphorus Removal Upgrading Approach 

Although the CFB Trenton WPCP plant can reduce effluent 
total P concentrations to as low as 0.20 mg/L, removal to 
0.30 mg/L is not consistent in the summer months, as shown 
in Table 25. In order to achieve a consistent reduction to 
0.30 mg/L in the summer months, effluent filtration would be 
required. If the phosphorus concentration in the CFB Tren- 
ton WPCP effluent was reduced to 0.3 mg/L from the May 1 to 
October 31, the loading of total phosphorus to the Bay of 
Quinte would be reduced by 161 kg/yr from the annual loading 
913 kg/yr (ie. an overall 17.6 percent reduction). 

The estimated capital cost of implementing final effluent 
filtration at the CFB Trenton WPCP are estimated at 
$1,050,000. Additional O&M costs associated with seasonal 
filter operation would be approximately $14,000 annually. 

2.2.7 Napanee WPCP 

2.2.7.1 Plant Description 



The Napanee WPCP is a conventional activated sludge plant 
operated by the Greater Napanee Water Supply and Pollution 
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Table 25 
MONTHLY PERFORMANCE OF CFB TRENTON WPCP 





Month 


No. of 

Samples 




Effluent 




Year 














BOD 5 


TSS 


Total P 








fmg/L) 


(mg/L) 


(mg/L) 




Jan. 


1 


It 


3 


_._ 




Feb. 





- 


- 


-- 




Mar. 





— 


- 


— 


1984 


Apr. 


1 


2 


4 


0.20 




May 


1 


4 


8 


0.40 




June 


1 


11 


6 


0.36 




July 


3 


13 


7 


0.70 




Aug. 


1 


€ 


6 


0.30 




Sept. 


X 


9 


6 


0.40 




Oct. 


1 


8 


5 


0.30 




Nov. 


2 


5 


2 


0.30 




Dec. 





- 


- 


— 




Jan. 


1 


4 


€ 


0.30 




Feb. 


1 


12 


2 


0.40 




Mar. 


1 


4 


15 


0.60 


1985 


Apr. 





- 


— 


— — 




May 


1 


6 


4 


0.50. 




June 


2 


2 


3 


0.55 




July 


3 


7 


i 


0.40 




Aug. 





« 


^ 


—— 




Sept. 


2 


2 


3 


0.35 




Oct. 


2 


6 


9 


0.80 




Nov. 


1 


6 


10 


0.40 




Dec. 


1 


3 


10 


0.30 




Jan. 


1 


>12 


13 


0.70 




Feb. 





— 


— 


__ 




Mar. 





• 


- 


—— 


1986 


Apr. 


1 


11 


7 


0.70 




May 


1 


B 


4 


0.70 




June 


1 


3 


5 


0.40 




July 


1 


4 


4 


0.60 




Aug. 


1 


4 


7 


— 




Sept. 


1 


1 


4 


0.20 




Oct. 


1 


I 


2 


1.0 




Nov. 





> 


— 


-— 




Dec. 


1 


i 


2 


0.20 
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Control Board. Disinfected effluent from the plant is dis- 
charged into the Napanee River. The plant is situated be- 
tween Water St. W. and the Napanee River at Hessford St. as 
indicated in Figure 13. 

A process schematic of the Napanee WPCP is depicted in 
Figure 14. Major unit processes of the treatment plant 
include: 

o Grit removal 

o Primary clarification 

O Aeration 

O Secondary clarification 

O Chlorination 

6 Sludge thickening 

O Anaerobic digestion 

Design information for the treatment plant is summarized in 
Table 26. The treatment plant is designed for an average 
daily flow of 9000 m^/d with a peak flow of 18,000 m^/d. 
The primary clarifiers have a HRT of 2.9 hr at the average 
design flow, with a corresponding surface loading rate of 
27.3 m^/m^.d. The HRT of the aeration section is 3.6 hr 
based on average design flow. In the secondary clarifica- 
tion system, the design HRT is 5.4 hr and the surface set- 
tling rate is 16.3 m^/m*.d, both based on the average design 
flow. The contact time in the chlorine chamber is 53 min 
based on the average design flow. 

Ferric chloride is added to the aeration basins of the treat- 
ment plant for phosphorus removal. The annual iron dosage 
has ranged from 20.2 mg/L to 24.9 mg/L in 1984 to 1986. 
These dosages are extremely high compared to normal practice 
and relate to high influent phosphorus loadings from a local 
dairy. 

Primary and waste activated sludges are combined and concen- 
trated in a square thickener. Supernatant from the thick- 
ener is returned to the aeration system, while the concen- 
trated sludge is pumped to the two-stage anaerobic digestion 
system. Digested sludge is hauled offsite for utilization 
on agricultural land. 

2.2,7.2 Chronology of Plant Expansion and Costs 

The original water pollution control plant in Napanee was a 
primary treatment facility constructed in 1952 having a de- 
sign capacity of 3405 m^/d. No cost details are available 
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FIGURE 13 : TOWN OF NAPANEE DETAILING MUNICIPAL 
POINT SOURCE DISCHARGES 
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FIGURE 14 : NAPANEE WPCP PROCESS SCHEMATIC 





Table 


26 




DESIGN 


SUMMARY • 


- NAPANEE WPCP 










Operating 


Design Criteria 




Design Value 


Level 


General 








Flow (m'/d) Average Daily 




9,000 


6,820 


Peak 




18,000 


13,700 (2) 


BOD 5 Concentration (mg/L) 




- 


121 


Loading (kg/d) 




- 


527 


TSS Concentration (mg/L) 




. 


200 


Loading (kg/d) 




- 


1,364 


Sewage Collection System 




70% 


- 


(% separate) 








Primary Clarification 








HRT (hrs) 




2.9 


3.8 


Average Surface Loading (m' 


/m».d) 


27.3 


20.7 


Peak Surface Loading (m'/m* 


.d) 


54.6 


41.5 


Aeration System 








HRT (hrs) 




3.6 


4.7 


Return Sludge Rate (%) 




25-100 


53 


Phosphorus Removal 









Chemical 

Average Dosage (mg Fe/L) 1984 

1985 
1986 



Ferric chloride 



20.2 
21.7 
24.9 



Secondary Clarification 
HRT (hrs) 

Average Surface Loading Cm^/m^.d) 

Peak Surface Loading (m^/m'.d) 
Chlorination 



5.4 
16.3 
32.6 



HRT (min) 8 Average Flow 



53 



7.1 
12.4 
24.8 



70 



Notes: (1) Information based on 1981-1986 historical data, except as 
noted. 



(2) Based on flow recorded in March 1986. 
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for this construction. In 1976-77, the pumping room was ex- 
tensively re-constructed to upgrade the plant capacity. The 
capital cost at that time was $1.2 million. In 1981-82, the 
plant was upgraded to secondary treatment, with construction 
of new aeration basins and secondary clarifiers, sludge 
thickener, and new primary digester with gas mixing and 
heating system. The cost for this expansion was $2,365 mil- 
lion dollars. 

The Town of Napanee is presently negotiating with a local 
dairy for a cost-sharing agreement for the construction of a 
new primary digester. No other capital expansions are plan- 
ned at present. 

Operating costs for the Napanee WPCP are reported in Table 
27. In 1985, the annual O&M costs were $160,200, while in 
1986, the costs climbed to $230,400. The large overall in- 
crease in operating costs was due to substantial increases 
in wages, chemicals and miscellaneous costs. Chemicals were 
the largest single expense in the operating budget of the 
WPCP, followed by wages and benefits, and then energy. 

Table 27 
ANNUAL OPERATING COSTS, NAPANEE WPCP 



Cost ($) 



Cost Component iqa? 



1986 



Wages & Benefits 52,168 66,045 

Chemicals 63,450 99,502 

Maintenance/Misc. 9,604 20,506 

Energy 30,143 34,087 

Transportation 4,800 10,271 

TOTAL O&M COSTS 160,164 230,412 



2.2.7.3 Compliance Status 1981-1986 

Characteristics of the raw wastewater treated by the Napanee 
WPCP for the years 1981 to 1986 are reported in Table 28. 
Flow to the plant appears to have increased in 1985 and 
1986, relative to the flow of 5400 to 6100 m'/d treated by 
the plant in 1981 to 1984. The flow data for 1985 and 1986 
may not be entirely representative of those years since the 
flow meter was out of commission for substantial periods of 
those years. Between 1981 and 1985, the annual influent 
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Table 28 
ANNUAL AVERAGE PERFORMANCE OF NAPANEE WPCP 



Year 



Parameter 



1981* 



1982* 



1983 



1984 



1985 



1986 



Average Daily Flow (10^ m^/d) 



5.92 



5.96 



5.41 



6.06 



7.31(1) 10.23(2) 



BOD - Influent (mg/L) 
BOD - Effluent (mg/L) 

(kg/d) 



126.3 

30.2 
179 



132.6 

48.4 
288 



93.3 

10.0 
54 



97.2 

7.8 
47 



116.0 

5.8 
42 



160.0 

21.2 
217 



TSS - Influent (mg/L) 

TSS - Effluent (mg/L) 

(kg/d) 

Total P - Influent (mg/L) 

Total P - Effluent (mg/L) 

(kg/d) 



275.2 

63.5 

376 



289.0 

63.0 
375 



204.5 

19.4 
105 



153.0 

8.3 

50 



129.0 

10.3 

75 



147.0 

35.5 
363 



12.70 

4.90 
29 



11.70 

8.20 
49 



13.20 

2.20 
12 



13.33 

1.17 

7 



12.20 

1.42 
10 



10.20 

2.38 
24 



Notes; * WPCP was operated as a primary plant in 1981 and 1982. 

(1) Due to breakdown of the flow measuring device, the flow for 4 months was assumed, 

(2) Due to breakdown of the flow measuring device, the flow for 8 months was assumed, 



4 Year 
Average 
(83-86) 



7.25 



117 

11.2 
90 



159 

18.3 
148 



12.23 

1.79 

13 



(KIR6/03W) 



BODs concentrations ranged from 93 to 133 mg/L, increasing 
to 160 mg/L in 1986. Influent TSS concentrations in recent 
years have declined to a range of 129 to 153 mg/L on an 
annual basis in 1984-86, compared to levels of 205 to 289 
mg/L in 1981 to 1983. Annual average total phosphorus 
concentrations in this six year period have ranged from 
10.20 mg/L to 13.33 mg/L. 

The compliance requirements for effluent discharged by the 
Napanee WPCP are 25 mg/L each of BOD5 and TSS on an annual 
basis and 1.0 mg/L of total P assessed on a monthly basis. 
Since secondary treatment was installed in 1982, the Napanee 
WPCP has reduced its annual average BOD 5 concentration to 
below 25 mg/L, and with the exception of 1986 when the aver- 
age was 21.2 mg/L, annual BOD5 levels in the effluent were 
less than 15 rag/L. In the period 1983 to 1986 since secon- 
dary treatment began, the overall average BOD5 concentration 
has been 11.2 rog/L. 

Annual average TSS concentrations, also summarized in Table 
28, reveal that the compliance requirement of 25 mg/L was 
exceeded in 1986, up substantially from the levels of 8 to 
10 mg/L recorded in 1984 and 1985. The overall average TSS 
concentration in the 1983 to 1986 period was 18.3 mg/L. 

Annual average total phosphorus concentrations in the efflu- 
ent exceed the compliance requirement of 1.0 mg/L, indicat- 
ing that the WPCP is not achieving its phosphorus require- 
ment on a consistent basis. Annual average concentrations 
from 1983 to 1986 range from 1.17 to 2.38 mg/L, with an 
overall average concentration of 1.79 mg/L. The effluent 
phosphorus concentrations are high in spite of relatively 
high iron dosages. The WPCP influent receives a high load- 
ing of phosphorus from industrial sources (dairy) , which 
also contribute to mixed liquor settleability problems and 
high effluent suspended solids levels. 

Daily loadings of the conventional pollutants discharged to 
the Napanee River are also reported in Table 28. In the 
period 1983 to 1986 since secondary treatment has been in 
operation, the average daily loadings are 90 kg/d of BOD5 , 
148 kg/d of TSS and 13 kg/d of total P. These correspond to 
average annual loadings of 32,850 kg of BODs, 54,020 kg of 
TSS and 4745 kg of total P, averaged over the four-year 
period. 

The quality of the Napanee WPCP effluent on a monthly basis 
is suimnarized in Table 29. The highest BOD5 and TSS concen- 
trations were observed in 1986, with a BOD5 concentration of 
35 mg/L recorded in May and TSS concentrations of 74 and 83 
mg/L noted in August and September, respectively. WPCP per- 
formance on a monthly basis was best in 1985, when monthly 
BODs and TSS maximum concentrations were 15 and 18, respec- 
tively- Total phosphorus monthly data confirm that the 
Napanee plant is not meeting its compliance requirement of 
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Table 29 
MONTHLY PERFORMANCE OF NAPANEE WPCP 



Year 


Month 


Effluent BOD5 


Effluent TSS 


Effluent Total P 






(mg/L) 


(mg/L) 


(mg/L) 




Jan. 


19 


15 


•m 




Feb. 


18 


7 


. 




Mar. 


5.0 


8 


_ 


1984 


Apr. 


8.0 


7 


1.0 




May 


11 


6 


2.6 




June 


9.0 


10 


2.2 




July 


4.0 


11 


2.0 




Aug. 


4,0 


13 


2.3 




Sept. 


1.9 


28 


3.8 




Oct. 


4.0 


IS 


7.0 




Nov. 


5.0 


11 


1.2 




Dec. 


5.0 


12 


0.8 




Jan. 


7.0 


9 


1.2 




Feb. 


2.1 


5 


0.8 




Mar. 


2.1 


10 


l.D 


1985 


Apr. 


4.0 


10 


1.1 




May 


6.6 


8 


1.2 




June 


2.4 


8 


1.7 




July 


7.0 


a 


1.4 




Aug. 


15 


s 


1.9 




Sept. 


6.2 


16 


2.2 




Oct. 


2.3 


13 


2.1 




Nov. 


9.6 


14 


1.4 




Dec. 


5.7 


18 


1.0 




Jan. 


14 


46 


2.8 




Feb. 


25 


36 


2.0 




Mar. 


23 


30 


2.8 


1986 


Apr. 


29 


53 


2.7 




May 


35 


15 


2.9 




June 


28 


43 


1.6 




July 


29 


43 


4.2 




Aug. 


21 


74 


3.8 




Sept. 


17 


58 


1.8 




Oct, 


9 


18 


0.8 




Nov. 


15 


20 


2.0 




Dec. 


9 


20 


1.2 
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1.0 mg/L. This requirement was only achieved in 2 of 9 
months in 1984, in 3 of 12 months in 1985, and one of 12 
months in 1986. Effluent phosphorus concentrations of 4,2 
and 3.8 mg/L were observed in July and August of 1986, re- 
spectively. 



2.2.7.4 Upgrading Plans 

Other than the discussions concerning a new primary digester 
which the Town of Napanee is pursuing with a local dairy, 
there are no plans for upgrading the operation of the WPCP. 
Some remediation measures should be considered in view of 
the effluent concentrations of TSS and total P discharged in 
1986. These high effluent levels may be reduced by improv- 
ing plant performance or by reducing the loadings entering 
the WPCP. 



2.2.7.5 Phosphorus Removal Upgrading Approach 

The Napanee WPCP clearly cannot achieve an effluent total P 
concentration of 0.3 mg/L in the summer months because it 
cannot reduce the effluent level to 1.0 mg/L on a consistent 
basis. An objective of 0.3 mg/L can only be achieved 
through reduced influent phosphorus loadings and improved 
phosphorus removal efficiency in the secondary section fol- 
lowed by tertiary filtration. 

Effluent filtration at the Napanee WPCP would cost $1,200,000 
and would increase annual O&M costs at the plant by approxi- 
mately $18,000 based on seasonal (6 month) operation. How- 
ever, unless industrial loads are reduced and sludge settle- 
ability problems are eliminated, filter operation will be 
extremely difficult due to the high solids loading. Reduc- 
ing industrial phosphorus loadings would drastically reduce 
chemical costs at the plant. A reduction of the effluent TP 
concentration to . 5 mg/L would reduce the annual TP loading 
to 1323 kg/yr from its present 4745 kg/y level. A seasonal 
restriction to . 3 mg/L would result in a further reduction 
to 1056 kg/y. 

2.3 Industrial Point Sources 



Five industries were identified as point source contributors 
to loading into the Bay of Quinte. Each of these was inves- 
tigated in some detail as part of this study. Federal, Pro- 
vincial, and Industry records of effluent quality were ob- 
tained. Members of each industry were contacted directly 
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and a site visit conducted to obtain historical information 
on each facility. The results of this effort for each plant 
are summarized in the following sections. 



2.3.1 Bakelite Thermosets 



2.3.1.1 Description 

The Bakelite Thermosets plant is located on a 32.4 hectare 
(80 AC) site at the east end of Belleville, adjacent to the 
Bay of Quinte. The plant has been in operation since the 
1950 's and was purchased from Union Carbide by Bakelite in 
1976. The plant is involved in the production of a variety 
of phenolic resins, and blends phenolic and epoxy resins 
into a variety of final products with applications such as 
resins for forest product industries, coatings and insula- 
tion. The plant also produces formaldehyde for use in resin 
manufacture and as a commercial product depending on in- 
plant needs. Raw water for processing and cooling is taken 
from the Bay of Quinte. 



2.3.1.2 Discharge Sources 

The plant has two discharge points directly to the Bay of 
Quinte, referred to as the east ditch and the west ditch. 
Both ditches convey surface runoff from the property and 
non-contact cooling water. Process wastewater from plant 
operations is directed to an equalization basin from which 
it flows to the Belleville WPCP. A schematic of effluent 
sources from the plant is shown on Figure 15. Two abandoned 
lagoons are located on the property. These were formerly 
used for wastewater treatment, but have been out of service 
since the late 1960's, when the equalization basin was con- 
structed. They contain some sludges from previous opera- 
tions. 



2.3,1.3 Discharge Characteristics 

Discharge characteristics for Bakelite effluent were ob- 
tained from the following sources: 

O 1985, 1986 MOE IMIS (Industrial Monitoring Infor- 
mation System) Data which provides monthly average 
data on flow and phenols for the plant effluent. 

O MOE Survey Data 1980, 1981, 1982. These surveys 
were carried out each summer by MOE staff at the 
request of the Industrial Abatement Section in 
Kingston, to quantify phenols entering the Bay of 
Quinte from the Bakelite Thermosets Ltd. property. 
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O Environmental Protection Service Industrial Efflu- 
ent Survey Data November 1981 (Published November 
1984) where effluent was analyzed for conventional 
pollutants, heavy metals, USEPA priority and non- 
priority pollutants, and volatiles. 

MISA Pre-Regulation Monitoring for the organic chemicals in- 
dustry was carried out at the plant in June 1987, but re- 
sults are not yet available. 

Available results for the plant are summarized in Table 30. 
The MOE notified the management of Bakelite Thermosets Ltd, 
in the summer of 1987 that more reliable flow data and 
phenol analytical data will be required in the future. Some 
of the IMIS results may be inaccurate because of the method 
of measurement used previously. 

It can be seen from Table 30 that values for both flow and 
phenol levels vary considerably for each outfall location. 
Improved flow measuring devices were installed at the site 
in summer 1987; hence, flow data from now on will be more 
reliable. Phenol measurements by plant staff are carried 
out using the Hach method. Alternative methods of 
measurement are being reviewed at present. 

A number of plant operations have changed since the MOE and 
EPS surveys were carried out in 1980 and 1981, hence analy- 
tical data from these studies may not accurately reflect the 
present effluent quality for conventional parameters such as 
BOD, COD, Total P, TKN and phenol. 

For the above reasons, loading from the Bakelite property to 
the Bay of Quinte has been calculated for phenol only, using 
the most recent data available, ie. MOE IMIS 1985 and 1986 
summaries which may also be somewhat inaccurate. However, 
these are the only data available at this time. On this 
basis, the plant contributes 0.172 kg/day of phenol to the 
Bay of Quinte. 



2.3.1.4 Abatement Facilities 



Abatement facilities at the plant consist of an earthern 
basin for equalization of process wastewater prior to dis- 
charge to the sanitary sewer for treatment at the Belleville 
WPCP. This basin was constructed in fall 1972 and measures 
approximately 24 m square with a 1.2 m side water depth 
(SWD) . The basin incorporates a polyethylene liner. 

There is no direct treatment of surface runoff or cooling 
water prior to discharge from the property through the east 
and west ditches. 
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Table 30 
SUMMARY OF EFFLUENT ANALYTICAL DATA FOR BAKELITE THEBMOSETS 



Location 



Source 



East 
Ditch 



MOE Survey 1980 

MOE Survey 1981 

EPS Survey 1981 

MOE IMIS Average 
annual data 1985 



Flow 
{m»/d) 



Phenol 
(ug/L) 



Phosphorus 
(mg/L) 



NH -N 
(mg/L) 



TKN 
(»g/L) 



BOD 
(mg/£) 





21 


0.13 


0.16 


2.61 


. 




3.9 


0.01 


0.09 


1.4 


6 


4800 


2.3 


0.09 


3.1 


18.9* 


112* 


4467 


22.17 











COD 
(mg/L) 



DOC 
(mg/L) 



2982* 



22.3 



I 
I 



West 
Ditch 



MOE IMIS Average 
annual data 1986 



5220 



19.83 



MOE Survey 1980 




5.81 


0.07 


MOE Survey 1981 




9.6 


0.14 


EPS Survey 1981 


6900 


40 


0.07 


MOE IMIS Average 


3610 


49.25 




annual data 1985 









0.04 0,73 
0.03 1.09 
0.02 0.57 



1.73 
3.1 



28 



8.8 



MOE IMIS Average 
annual data 1986 



3028 



20.6 



• Results influenced by high readings - November 3,4. 



2.3.1.5 Capital Expenditures and O&M Costs 

Capital expenditures on abatement facilities were not read- 
ily available, as the equalization basin was constructed be- 
fore the plant was owned by Bakelite. However, based on a 
polyethylene lined basin, constructed from native material, 
the cost would be in the order of $30,000. 

Operating and maintenance costs related to pollution control 
were not available at the time of writing this report. 
Plant staff were uncertain as to whether these could be eas- 
ily broken out from plant accounting records. However, 
there would not be significant expenditure, as there is no 
treatment system which requires continuous attention. Plant 
staff perform phenol analyses and flow measurement readings 
daily. Assuming a requirement of one manhour per day annual 
costs associated with pollution control would be approxi- 
mately $5,000. 

2.3.1.6 Compliance Status 

The Ontario Industrial Discharge Guideline for phenol is 20 
ug/L. The Bakelite property discharge is frequently in 
exceedance of this objective. 

2.3.1.7 Future Upgrading Plans 

Bakelite is considering a number of upgrading measures at 
the plant; however, information on these measures is confi- 
dential at this time. 



2.3.1.8 Definition of BAT 



BAT will be defined for the Organic Chemical Industry in 
Ontario when the MISA regulation for the Organic Chemicals 
Industry comes into effect. This is scheduled for 1988 - 
1989. Discussions with MOE personnel indicate that policy 
on BAT for the industry has not been finalized. Activated 
carbon (AC) filtration preceeded by granular media filtra- 
tion is considered appropriate technology capable of remov- 
ing phenols to the 20 ug/L level. If implemented at Bake- 
lite, this would require that discharges from the east and 
west ditches be pumped to a storage facility which would 
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feed the granular media filtration and AC system. Equaliza- 
tion of flows to the AC colujnn during periods of high flow 
(ie. high rainfall) would be an important consideration in 
system design. Depending on quality considerations direct 
discharge of cooling water, without a requirement to treat 
this stream in the AC system, may be possible. It is likely 
that discharge from the AC system would then be directed to 
a single outfall. 

It should be noted that the fundamental problem at a proper- 
ty such as Bakelite is contamination of the soil throughout 
the property from operations which have gone on for a number 
of years. Removal of some highly contaminated soil could 
improve surface runoff quality. 

2.3.1.9 Cost of Implementing BAT 

Capital cost estimates of implementing BAT included granular 
media filtration, and a twin column AC system, with a design 
capacity of 1300 mVd (200 Igpm) . An equalization/ storage 
system with 9300 m' capacity would also be required to store 
high storm flows, which would be bled back into the treat- 
ment system after the storm event. Two pumping stations, 
one at the east and one at the west outfall would be neces- 
sary to collect the present discharges to the Bay and divert 
them for treatment. A new outfall for the treated effluent 
would also be required. The proposed system assumes that 
treatment of cooling water would not be necessary. If re- 
quired, this would increase the required capacity of the 
treatment system significantly. The requirement for treat- 
ment of cooling water can be determined when the results of 
MISA premonitoring become available. 

The estimated capital cost of such a system for the purpose 
of this study is $1,100,000. Operating costs are estimated 
at $175,000 per year. 

2.5.2 Corby Distilleries Limited 

2.3.2.1 Description 

The Corby Distillery is located outside Corbyville, Ontario 
on the Moira River 5 km upstream of Belleville and the Bay 
of Quinte. The distillery has been in operation since 1859, 
and uses the Moira River for its water supply. It is loca- 
ted in a rural area which does not have any sewer system or 
sewage treatment plant; hence, wastes are treated on site. 
The distillery complex covers an area of 4 hectares (lOAc), 
and includes a network of sanitary sewers, which discharge 
into septic tanks and a small domestic sewage lagoon. 
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Production requires large volumes of cooling water at IB^C. 
The river water is frequently above this temperature in the 
sximmer. For this reason, and also declining markets for 
some of the distillery products, the plant normally operates 
from October to May, with a 2-3 week break at Christmas. 

In 1965 the OWRC requested that Corbys look at ways of re- 
ducing the waste load to the Moira River from the distil- 
lery. Laboratory scale activated sludge tests were carried 
out in 1967, and a pilot scale plant was operated at the 
distillery in 1968. On the basis of results from these stu- 
dies, a full scale activated sludge plant was constructed at 
the distillery in 1969 for treatment of process wastes. 
Cooling towers were also constructed to minimize thermal 
pollution of the river. 



2.3.2.2 Discharge Sources 

Discharge sources from the site include treated wastewater 
from the activated sludge system and polishing lagoon, which 
is combined with cooling water (sometimes 3 or 4 times the 
volume of the treated wastewater) prior to discharge to the 
Moira River. 

Discharge from the sewage lagoon is permitted semi-annually. 
However, it is usually discharged once per year indirectly 
to the Moira River. 



2.3.2.3 Discharge Characteristics 

The clarifier effluent, secondary lagoon effluent and final 
plant effluent are all monitored on a regular basis. Infor- 
mation on quality from each of these was available from the 
following sources: 

o MOE IMIS (Industrial Monitoring Information 
System) Data 1985, 1986 

o Corby data February, March 1987 

This information is summarized in Table 31. 

Flow data is available for the treatment plant effluent 
only; hence, total loadings to the Moira River from the dis- 
tillery site could not be calculated with any degree of 
accuracy. As flow data were available for the clarifier 
effluent, an approximate loading from this source was calcu- 
lated as follows: 

o Flow: 740 m'/d 

o Loading: 101.4 kg/day COD 

6.5 kg/day BOD 
18.3 kg/day SS 
2.3 kg/day Total P 
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Table 31 
SUMMARY OF FINAL EFFLUENT QUALITY DATA FOR CORBY DISTILLERIES 



I 
-J 

o 
I 



LOCATION 


SOURCE 


FLOW 
mVd 


BOD 


COD 


TS 


ss 


TOTAL P 


PH 


Final Discharge 


Corbys, Feb. 1987 


N/A 


6 


42 


220 


11 


0.68 






Corby a, March 1987 


N/A 


4 


32 


244 


7 


0.9 


- 




MOE IMIS Avg. 1986 


N/A 


- 


57.5 


- 


18.3 


» 


7.3 




MOE IMIS Avg. 1985* 


N/A 


- 


72 


- 


23.6 


- 


7.4 


Secondary 
Lagoon 


Corbys, Feb. 1987 


N/A 


3.6 


64 


264 


16 


2.9 




Effluent 


Corbys, March 1987 


N/A 


15 


61 


362 


19 


3.79 


. 




MOE IMIS Avg. 1986 


N/A 




129.9 




29.2 




7.5 




MOE IMIS Avg. 1985 


N/A 


- 


110 


- 


34.8 


- 


7.3 


Clarifier 

Effluent 


Corbys, Feb. 1987 


N/A 


9.6 


64 


280 


6 


3.7 


_ 




Corbys, March 1987 


N/A 


8 


49 


330 


10 


2.51 






MOE IMIS Avg. 1986 


692 


- 


206 . 6 


- 


27.9 


— 


7.1 




MOE IMIS Avg. 1985 


789 


~ 


67.5 


- 


21.5 


- 


7 



* Three months data only 



In the absence of more detailed information, these figures 
can be used as a rough estimate of total loading from the 
plant. 



2.3.2.4 Abatement Facilities 

Abatement facilities at the plant include the following com- 
ponents: 

o A cooling tower for uncontaminated hot wastes, to 
reduce the discharge temperature from 68 'C to 
SO'C. Design flow 7650 m'/d (1170 Igpm) . 

& A cooling tower and recycling system for hot con- 

taminated wastes to reduce the temperature from 
68«C to 30«C. Design flow 4580 m>/d (700 Igpm). 

O Sump, equipped with agitator and nutrient feed 
pumps, for collection of contaminated cooling 
water effluent, plant washings, still bottoms and 
boiler room wastes. 

o Aeration basin, 908 cu m (200,000 Igal) capacity 
with two mechanical aerators design HRT 24 hours. 

o A rectangular clarifier with sludge collector, de- 
sign HRT 2.1 hours, designed for 200% sludge re- 
turn rate. 

o A 0.4 hectare (1.02 Ac) lagoon, 1.2m deep, 5 day 
HRT for final effluent settling. 

A schematic of plant flows is shown in Figure 16. 

Copper piping in the evaporator was replaced by stainless 
steel in 1972 to minimize copper loading to the river. 



2.3.2.5 Capital Expenditures and O&M Costs 



The abatement facilities were all installed in 1969 at a 
cost of 1500,000. 

Operating costs for maintenance, labour and supplies was 
113,000 in 1986. This cost does not include supervision, 
control analysis or energy costs, which are not allocated 
separately in the accounting system. Equipment replacement 
cost varies substantially from year to year; hence, the 
plant could not provide a typical annual value. 
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2.3.3.2 Discharge Sources 

Discharge sources from the plant include condensates and 
cooling water and surface runoff from the plant site which 
is sometimes contaminated with oils and phenols as it flows 
across company property contaminated with these materials. 
Process wastewater is directed to a gravity separator and is 
subsequently evaporated. Cooling water is pumped from the 
river through the condensers and is discharged directly back 
to the river. 

The plant discharge to the river is via three outfalls, re- 
ferred to as the far north outfall, the north outfall, and 
the south outfall. The far north outfall discharges ground- 
water and surface runoff from an area where treated wood is 
not stored. This is discharged untreated to the river. 

The north outfall discharges effluent from the runoff treat- 
ment system, (described in a subsequent section) which is 
generally runoff from the processing and wood storage areas, 
and has been in contact with contaminants such as creosote, 
oils, and pentachlorophenols. Condensate is discharged to 
the effluent stream at the north outfall ahead of the flow 
measurement weir. 

The south outfall discharges groundwater and runoff from a 
section of the property where it should not be directly in 
contact with preserved wood. However, PCP (pentachloro- 
phenol) contcunination has been identified in this effluent; 
hence, it will be directed to the wastewater treatment sys- 
tem in the future. At present it is directed through hay 
filters prior to discharge to the river. 

2.3.3.3 Discharge Characteristics 



Records are maintained by the MOE on the IMIS system and 
also by Domtar staff of flows and effluent quality at the 
north and south outfalls. Flow is measured at a weir at 
each outfall and recorded 3 times per day by Domtar staff. 
Daily composites of effluent are taken and analyzed for 
phenols and solvent extractables. PCP analysis is carried 
out by the Domtar laboratory in Montreal. 

A significant amount of data is available on effluent qual- 
ity from the plant. This data includes: 

o OWRC Industrial Wastes Survey of the Town of Tren- 
ton - 1967-1968 

o Pollution Control Program prepared for the Ontario 
Ministry of the Environment - January 1978 
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o Survey Report on the Trent River prepared by the 
MOE in 1981 and 1982 

O Industrial Effluent Survey prepared by Environment 
Canada as part of Industrial/Municipal Effluent 
Toxics Surveys carried out in late 1981-1982 (Pub- 
lished April 1985) 

o MOE Survey of Trent River at and downstream of the 
Domtar Plant - Summer 1983 

o Domtar Report on Environmental Impact of dischar- 
ges on Trent River, in Summer 1985 and August 1986 
(Published December 1986) 

O Domtar Report on Pentacholorphenol studies on the 
Trent River (1986) 

O EPS Federal Wastewater Discharge Suamary (1985) 

MOE IMIS data 1985, 1986 

O Domtar effluent quality data, January - May 1987 

Discharge characteristics obtained from the above sources 
are summarized in Table 32. 

In general, the conclusions drawn from the MOE surveys were 
that the Domtar Packaging plant upstream of the Domtar Wood 
Processing plant contributed much of the background phenol 
concentrations in the Trent River. 

Calculated average daily loadings to the Trent River from 
the three outfalls are presented in Table 33. These calcu- 
lations are based on 1985 and 1986 MOE IMIS data and Domtar 
1987 data which reflect quality since the activated carbon 
system has been in operation. Some data on conventional 
parameters (BODs, COD, TKN, total P) were obtained from the 
EPS and MOE studies. Values for total P from plant effluent 
appear to be negligible. TKN values appear to vary from 
0.9-2.6 mg/L. BOD5 values vary form 0.8-10 mg/L. The lat- 
ter value (from the EPS Report) was considered atypical. 

It can be seen from the table that on average the Domtar 
Wood Preserving plant discharges 6.5 kg/day of oil and 
grease, 0.225 kg/day of phenols and 0.9 kg/day of PCP to the 
Trent River. It should be noted that MOE studies of the 
Trent River in 1983 concluded that in spite of widely fluc- 
tuating concentrations of phenols and PCP in the plant ef- 
fluent, the Trent River water quality was not being impaired 
by the Domtar discharge outside the mixing zone owing to the 
substantial river dilution which occurs. 

2.3.3.4 Abatement Facilities 

Figure 17 shows a schematic of the abatement facilities at 
the plant. A concrete wall is constructed to bedrock around 
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Table 33 

AVERAGE DAILY LOADINGS TO TRENT RIVER PROM 

DOMTAR WOOD PRESERVING PLANT (1986-1987) 



DAILY LOADINGS TO TRENT RIVER 



LOCATION 



FLOW PHENOLS O & G PCP 

m>/d ug/L grams/day mg/L grams/day ug/L grams/day 



I 

-4 

i 



Far North Outfall 


67 


30.5 


2.0 


4.4 


294.8 


92.4 


6.2 


North Outfall 


584 


163 


95 


5.6* 


3270 


733 


428 


South Outfall 


m 


95 


8.9 


4.5* 


423 


1738 


163.4 


TOTAL 


745 


- 


105.9 


- 


3988 


- 


597.6 



•Average of 1986 MOE IMIS and 1987 Domtar data. 
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FIGURE 17 : SCHEMATIC OF TREATMENT SYSTEM AT DOMTAR 

WOOD PRESERVING DIVISION. TRENTON 



the working area of the plant, where the ground may become 
contaminated with oil and wood preservative. Runoff from 
this area is then collected and directed in ditches to the 
oil separator. Surface oils are skimmed off and collected 
for use in the plant. Oil separator effluent is combined 
with cooling water and condensates from the cylinder house 
and directed through a series of hay filters, which remove 
additional oils from the effluent. It is then pumped to two 
storage tanks located outside the boiler house/wastewater 
treatment area. Surface runoff is fed from the storage 
tanks to two activated carbon filters which are operated in 
series. 

A third activated carbon filter acts as a standby unit. The 
system has a maximum capacity of 653 m^/d (100 Igpm) . Each 
column has a height of 2.4 m, diameter 1.4 m and a carbon 
packing height of 1.5 m. Effluent from this system is dis- 
charged to the Trent River through the north outfall, where 
flow is measured at a rectangular weir. Hay contaminated 
with oil is removed from the hay filters once per month. It 
is being stored on site in drums at present for disposal. 

The activated carbon system was installed in 1983. The con- 
crete wall, hay filters and API separator were installed in 
the mid 1960's. An incinerator was installed for disposal 
of process wastewater and was used prior to 1981; however, 
results from this system were unsatisfactory, and it was 
dismantled. 

Surface water from the south section of the plant is collec- 
ted and directed through hay filters prior to discharge to 
the Trent River through the south outfall. Flow is also 
measured at a rectangular weir three times per day by plant 
staff, and a daily composite sample of effluent taken. The 
area which drains to the south outfall should be uncontami- 
nated; however, traces of PCP have been discovered in the 
effluent. 

The far north outfall drains an area from which storm runoff 
should be uncontaminated. Monitoring of this outfall has 
begun recently. 

A number of boreholes have been installed at the property, 
and groundwater quality is monitored on a regular basis. 

2.3.3.5 Capital Expenditures and O&M Costs 

In total, it is estimated that $500,000 has been spent on 
capital projects related to pollution control at the plant 
since the mid 1960 's. Of this figure, $60,000 is directly 
related to the activated carbon system. 
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Operating costs for pollution control are $100,000- $150,000 
annually, for all wastewater, air pollution and soil work. 
A breakdown is not available in terms of the proportion of 
this cost directly related to wastewater treatment. 



2.3.3.6 Compliance Status 

The Certificate of Approval (No. 4-081-81, dated September 
21, 1982) for the activated carbon system required the ef- 
fluent to contain less than 20 ug/L phenol and less than 100 
ug/L of pentachlorophenols; with a maximum daily loading of 
0.014 kg phenols, and 0.68 kg pentachlorophenol (PCP) . 
These requirements are frequently exceeded. The major prob- 
lem with the activated carbon system is that the Domtar pro- 
perty contains silty soil which gets washed into the storm 
runoff and plugs up the carbon filter, rendering it ineffi- 
cient at phenol and PCP removal. However, a number of im- 
provements are proposed to the system which should alleviate 
this problem. 

2.3.3.7 Future Upgrading Plans 

Domtar proposes to upgrade the existing activated carbon 
system in the near future to include flow from the south 
outfall for treatment. The increased capacity will also be 
able to handle more storm runoff during peak flow periods. 

A flocculation system is proposed ahead of the activated 
carbon system to remove the silty material which causes most 
of the operating problems in the system at present. 

Other modifications proposed at the plant include diversion 
of clean surface flow away from the contaminated areas, and 
segregation of treated wood to be stored in a smaller area. 
At present treated wood is stored at a number of locations 
throughout the site. 

The proposed improvements are estimated to cost in the order 
of $500,000, which the company will invest over the next 
several years. 

2.3.3.8 Definition of BAT 



It has been assumed for the purpose of this study that BAT 
for treatment of the effluent encountered at Domtar Wood 
Preserving plant would consist of: 
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(a) Gravity separation of oil-water mixtures; 

(b) Filtration of oil separator effluent for addi- 
tional oil and solids removal; and 

(c) Activated carbon treatment to remove trace or- 
ganics 

This technology is currently being used at the plant, and is 
in fact being improved through addition of flocculation 
ahead of the activated carbon column to improve performance 
of this system. 

Additional measures which could be considered at such a site 
would involve excavation of contaminated soil to remove the 
source of runoff contamination. 



2.3.3.9 Cost of Implementing BAT 

For the purpose of this study the cost of implementing BAT 
has been taken as $500,000, which is the capital to be ex- 
pended by Domtar on improving effluent quality from the site 
over the next five years. 

2.3.4 Domtar Packaging - Containerboard Division 
2.3.4.1 Description 



The Domtar Packaging plant is located on the east bank of 
the Trent River off Marmora Street, in Trenton, Ontario. 
The Mill was originally constructed in 1927 by Hinde & Dauch 
to produce corrugating medium from straw. The West Virginia 
Pulp & Paper Company obtained control in 1953 and a new 
digester was installed in 1956 to utilize wood instead of 
straw. In 1959, the mill was sold to the St, Lawrence Cor- 
poration, which in turn was taken over by the Dominion Tar & 
Chemical Company in 1961. Soon afterward, the parent com- 
pany was renamed Domtar Ltd. The Trenton mill continued to 
produce corrugating medium as it went through several cor- 
porate reorganizations. The Trenton operation is now one of 
three mills in the Containerborad Division of the Packaging 
Group of Domtar Inc. Production capacity was increased in 
1986 with the installation of a ne* paper machine and a new 
recycled paper pulping system. 

The plant employs 125 people, and has capacity to produce 
280 tonnes of corrugated medium per day. 
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2.3.4.2 Discharge Sources 

Discharge sources from the plant include wastewater from the 
various processes involved in paper making. Major unit pro- 
cesses at the mill include: 

O Cleaning showers for logs 

O Digestion of wood chips in soda ash cooking liquor 

O Spent cooking liquor concentration for use as a 
road binder 

o Pulping of recycled fibre 

O Production of corrugated medium from paper 
machine. 

A plant schematic is shown on Figure 18. 

2.3.4.3 Discharge Characteristics 

Information on discharge characteristics from the Domtar 
Plant were obtained from the following sources: 

p 1983, 1984, 1985, 1986, 1987 MOE IMIS Industrial 
Monitoring Information System data 

o "Environmental Impact Study - Trent River, 1985 

and 1986" Domtar Research Centre Senneville Quebec 
Research Report dated December 1986 

These data are summarized in Table 34. A new paper machine 
was installed at the plant in April 1986. Since that time 
flows have increased significantly, BOD levels in the effluent 
have decreased slightly, SS levels in the effluent have increa- 
sed and dissolved solids levels have decreased. The plant 
staff are diligently working to decrease the effluent solids 
load increase caused by the new machine; hence, 1986 data 
may not be representative of results which may be achieved 
in the near future. In fact, data for May to July 1987 show 
a significant decrease (25 percent) in plant flows to an 
average of 2759 m^/d for the three months, compared to an 
annual average of 3670 m^/d for 1986. 

Bacterial results for plant effluent are also presented in 
Table 34. These show high fecal coliform levels in plant 
effluent; however, these results are related to Klebsiella 
in mill effluent and it is assumed that they are not fecal 
in origin. Domtar has carried out some tests on a septic 
tank at the site which may have been leaking, but these 
tests confirmed that the septic tank is not the source of 
the high fecal coliform results. These results on occasion 



-82- 



I 

00 

I 




PULP MILL 



CONTROLLED 
ErrLUENT" 




STORAOe 



STOCK PREPARATION MACHINE ROOM 



VACUUM PUMP 
SEAL WATER 




7S«i TO DIFFUSER (PORTS AT 6ni CENTERS, STARTING 14iii FROM SHORE) 

^ ^ ^ ^ r RIVER 



FIGURE 18: SCHEMATIC FLOW DIAGRAM DOMTAR PACKAGING. TRENTON MILL 



Tabl* 34 
SU9URY or EPrtOIMr gUALITY DAT* FOS DONTM PACKMilHO PLMfT 





SOOKCE 


DATE 


nan 


BOO 

.g/L 


t/d 


SS 

>g/L t/d 


06 
ag/L 


t/d 


SOOIUH 
■q/L t/d 


PHEMOL 
ug/L 


FECAL 

CXtUFORM 

(par 100 bL) 


E. 
COLI 
(par 100 bL) 


COO 
(■g/Ll 


TKH 
(ag/L) 


TOTAL P 

(■g/L) 




IPS 
1981 


Nov. 1961 


1537 


3400 


3.69 


H/A 


0.23 




8.4 


. 


5069 


- 




13,100 


35.6 


3.46 






JUM 19B5 


2765 


1983 


5.479 


146 


0.404 


3447 


9.531 


609 1.3 




460,000* 


1,000* 












Aug. 1985 


3353 


1554 


5.056 


135 


0.408 


2555 


8.31 






l,705,OOo'*' 


30,000">» 










Doatix 
Report 

19661 


Avg. 198S 
Juoa 1986 


2813 
♦573 


1357 


5.141 
5.751 


300 
416 


0.561 
1.903 


1816 


8.308 




















July 1986 


4887 


1348 


6.587 


435 


3.143 


2212 


11.407 






-: 














Atg. 1986 


4381 


1103 


4.83 


496 


2.173 


3173 


9.146 


405 1 


4300"=' 












00 


HOE 

mis 


Aug. 1983 


3137 


3134 


4.539 


187 


0.398 


40O5 


8.519 


















S1STIM 


Avg. 19S4 

Avg. 19as 

Avg. 1986 

Avg, Jan-July 
1987 

Avg. Hay-July 
1987 


1839 
1960 
3670 
3333 

3759 


3739 
3373 
1596 
30S1 

1976 


5.037 
4.453 

5.857 
6.815 

5.453 


237 
300 
537 
599 

610 


0.417 
0.S88 
1.934 
1.990 

1.683 


5060 
4547 
2640 
M/A 

N/A 


9.305 
8.913 
9.69 
N/A 

H/A 


















* oiM result only 

U) avarag* of 5 result* 

(b) avaraga of « rasulta 


(c) Total analysts August 7, 1986: 

Ptmaol 4300 Syriogol 
o-Crasol 10 Vanillin 
■- Crasol 10 Acatovanlllona 
p-Cresol 10 Syrtngaldahyde 
Oualacol 1700 Acetosyrlngona 
4-Etiiylgualacol 43 


1800 
620 
460 

1600 
560 






















Tout 




11,283 


119/1. 





















cause closure of beaches downstream of the plant because fecal 
coliform counts exceed Provincial objectives. However, 
Klebsiella, which cause these results, have been shown to 
cause minimal health risks. 

The phenols in the plant effluent are considered by Domtar 
to comprise lignin breakdown products from wood pulping 
operations. These are higher oxygenated chemical analogues 
of phenol, which are more reactive and therefore less per- 
sistent in the environment than phenolic substances that are 
byproducts of the petroleum industry. Phenols were noted as 
a concern in the EPS 1981 Study; however, it was also noted 
that the policy on phenol discharges from pulp and paper 
mills was under review at that time. 

Table 35 shows computed loadings to the Trent River from the 
site, based on 1986 and 1987 MOE IMIS data on Flow, BOD, 
TSS, and DS and limited Domtar data for sodium and phenols. 

Table 35 

ESTIMATED DAILY LOADINGS TO TRENT RIVER 
FROM DOMTAR PACKAGING PLANT* 



Source of 
Data 


Parameter 


Typical 
Quality 
(mg/L) 


Estimated 

Loading 
(tonnes/day 

5.86 


1986 MOE IMIS 


BOD 


1596 


May - July 
1987 MOE IMIS 


BOD 


1976 


5.45 


1986 MOE IMIS 


TSS 


S27 


1.93 


May - July 
1987 MOE IMIS 


TSS 


flO 


1.68 


1986 MOE IMIS 


TDS 


2640 


9.69 


Domtar 1986 


Sodium 


405 


1.5* 


Domtar 1986 


Phenol 


4.3 


0.016* 



• Calculations based on daily flow of 3670 m' (1986 MOE IMIS) 



2.3.4.4 Abatement Facilities 



Plant effluent is discharged to the Trent River through a 
submerged diffuser outfall which extends approximately 75 m 
off shore. Flow measurement is recorded at a Parshall flume 
on the property. No direct abatement facilities as such 
exist at the plant. However, Domtar has been altering the 
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process within the mill for a number of years in efforts to 
reduce the pollution load from the plant, and also increase 
production. Examples of measures include: 

o Installation of a new black liquor evaporator 
(April 1986) 

o Installation of a new recycled fibre recovery sys- 
tem (April 1986) 

O Installation of a new Whitewater storage tank 

O Change over to sulphur free pulping process (1974) 
using sodium carbonate. This eliminated odour 
problems at plant 

O The plant tried to run at zero discharge in 1970 's 
but product was below specification 

o Intensive in plant recycle was implemented between 
1972 and 1974. This reduced daily flows from 2210 
m^/d to 260 m^/d. Loadings to the river were re- 
duced by 93% (SS) and 89% (BOD) (Ref: EPS Study 
1985) . The effluent strength was concentrated 
somewhat by these changes. 

O Pilot studies using conventional secondary (aero- 
bic) treatment were carried out at the plant 
during the early 1970 's. Aerobic treatment re- 
duced BOD, but substantially increased SS and also 
phosphorus (which was added to the system as a 
nutrient) levels in the effluent. In plant re- 
cycle proved more effective and cost efficient at 
that time. 



2.3.4.5 Capital Expenditures and O&M Costs 



Capital expenditure figures were not available for most of 
the measures described in the previous section. The new 
black liquor evaporator installed in April 1986 cost approx- 
imately 13,500,000. 

Operating and maintenance costs specifically related to pol- 
lution control were not available. 



2.3.4.6 Compliance Status 

Compliance status for the plant is based on the Federal Pulp 
and Paper Mill Effluent Regulations of 7.3 kg TSS per tonne 
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of paper produced and 28 kg BOD5 per tonne of paper pro- 
duced. This is equivalent to loadings of 7.84 and 2.04 
tonnes/day of BOD5 and TSS respectively based on maximum 
production of 280 tonnes/day of paper. Average production 
in 1986 was 190 tonnes of paper per day. Present compliance 
status will depend on actual production figures at year end. 

It should be noted that with the continuous addition of new 
units at the plant, it is likely that effluent quality will 
continue to change. Historical data are not a measure of 
the effluent which will be produced by the plant in the 
future . 



2.3.4.7 Future Upgrading Plans 

A new broke thickener is under construction at the plant at 
an estimated cost of $600,000 to provide better broke con- 
sistency. This may have some impact on effluent quality. 
The requirement for the broke thickener became more apparent 
after the new paper machine had been in operation for some 
time. 

Domtar submitted a report to MOE in May 1987 outlining a 
number of measures proposed at the plant to lower SS in the 
effluent. The proposed improvement program was scheduled 
for May 1987 to 1992, and involved a number of changes and 
additions at the plant. This report is under review at pre- 
sent. It is likely that all future plans will be affected 
by the MISA regulation on the pulp and paper industry which 
will come into effect within the next two years, and that 
the proposed program will have to be modified. 



2.3.4.8 Definition of BAT 

BAT for the pulp and paper industry is generally defined by 
the U.S. EPA as secondary treatment which achieves removal 
of both BOD and SS. The MISA Pre-Regulation Monitoring 
Program which is currently underway for the Pulp and Paper 
industry in Ontario will be followed by a monitoring period 
after which BAT will be defined for treatment of pulp and 
paper industry effluents. However, this regulation will not 
be developed until 1988. Discussions were held with MOE 
representatives on the possible BAT requirements which will 
be included in this Regulation. No definitive BAT require- 
ments have been developed to date. The USEPA approach to 
the pulp and paper industry in the U.S. has been evaluated 
in detail, and it is likely that the Ontario MISA regulation 
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will be similar to the USEPA approach, with some modifica- 
tions. In the absence of an Ontario BAT definition, the 
USEPA approach was used for the purpose of this study. 

The USEPA Development Document for Effluent Limitations 
Guidelines and Standards of Performance for the Pulp, Paper 
and Paperboard Industry (Contract No. 68-01-1514, July 1974) 
defined best practicable technology currently available 
(BPCTCA) as biological waste treatment, except for non-inte- 
grated mills where primary treatment was suggested. The 
same study defined best available technology economically 
achievable (BATEA) as major internal mill improvements, bio- 
logical waste treatment and physical chemical waste treat- 
ment. 

The EPA document suggests primary clarification, biological 
treatment such as an activated sludge process, followed by 
secondary clarification, with addition of coagulant if 
necessary for SS removal. 

The BAT discussed above may not be the most appropriate 
method for achieving effluent requirements from the Domtar 
Mill. Additional internal controls may achieve the objec- 
tives required. Also, a biological system may not be work- 
able at the plant. As discussed previously, this was tested 
unsuccessfully at pilot scale in 1974. 



2.3.4.9 Cost of Implementing BAT 



BAT implementation at the Domtar Mill has been assumed to 
require an activated sludge system designed for a loading of 
1.6 Kg/m^/day, followed by secondary clarifiers designed for 
a peak overflow rate of 24 m^/m'.day. The capital costs of 
this system are estimated at $1,800,000, for a design flow 
of 3700 m'/d, and a daily organic loading of 5900 kg BOD5 
(based on 1986 MOE IMIS data) . Operating and maintenance 
costs are estimated at $120,000 per year. 

2.3.5 Paperboard Industries Corporation - Trent Valley 
Paperboard Mills Division 



2.3.5.1 Description 

The Trent Valley Paperboard Company operates two mills on 
the east bank of the Trent River north of Trenton. The 
older east mill was constructed in the late 1800 's, the 
newer west mill was completed in 1978. The mill produces 
paperboard from recycled paper, and has a total capacity of 
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280 tonnes per day. Water for mill operation is obtained 
from the Trent River. 



2.3.5.2 Discharge Sources 



The plant discharges treated process effluent through a 
submerged outfall pipe located at the tailrace of a power 
dam on the Trent River. 



2.3.5.3 Discharge Characteristics 

Information on discharge flow rates and characteristics was 
obtained from the MOE IMIS summaries for 1983 to 1987, and 
is summarized in Table 36 which includes average daily 
loading to the river from the plant. 

On the basis of this data, average daily loading to the 
river from the plant for the last four years is: 

2094 kg/day BOD 

728 kg/day TSS 

2394 kg/day TDS 



2.3.5.4 Abatement Facilities 



The plant has undertaken a number of process measures over 
the years which effectively reduce the pollution load to the 
river. Significant in-plant water re-use takes place, to 
the point where the plant has been able to run at zero dis- 
charge for short periods of time. 

In 1982 a number of pollution control measures were instal- 
led at the plant as follows: 

o The installation of one (1) 7.32 m diameter Krofta 
Supracell dissolved air flotation clarifier to 
treat wastewater at a rate of 84.2 1/s {7275 m^/d) 
from the new No. 3 paper machine line with recir- 
culation back to the No. 3 paper machine line 

O One (1) 18.17 m' capacity sump pit to collect 
wastewaters from No. 1 and No. 2 paper machine 
lines (these are the older machines) 

O One (1) 4.57 m diameter Krofta Supracell dissolved 
air flotation clarifier to treat wastewater at a 
rate of 32.87 1/s and discharging at a rate of 
32.55 L/s (2812 m^/d) to the Trent River. 
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Table 36 
SUMMARY OF EFFLUENT QUALITY FROM 
TRENT VALLEY PAPERBOARD 



Avg. BOD Avg. TSS 
Source Flow BOD Loading TSS Loading TDS 
(m^/day) (mg/L) (kg/day) (mg/L) (kg/day) (mg/L) 



MOB IMIS 














Avg. 1983 


2987 


N/A 


N/A 


278 


830 


750 


Avg. 1984 


3199 


N/A 


N/A 


782 


900 


935 


Avg. 1985 


2252 


966 


2175 


367 


826 


990 


Avg. 1986 


2410 


896 


2160 


221 


533 


1065 


Jan-June 














1987 


2020 


890 


1800 


186 


376 


N/A 


2.3.5.5 


Compliance 


Status 











Compliance requirements for BOD5 have not been established 
but are currently under review. 

The compliance requirement for the plant as set out in the 
Certificate of Approval for the Krofta clarifier installa- 
tion is a maximum suspended solids loading of 140 kg/day. 
Average discharge levels for 1983 to 1987 are shown on Table 
36. These all exceed the compliance requirement for SS. 
However, Trent Valley Paperboard personnel feel that the 
loading limit required by the Certificate of Approval is not 
achievable, and have requested an amendment to the Certifi- 
cate from the Ministry. This is under review at present. 



2.3.5.6 Capital Expenditures and O&M Costs 



The capital costs associated with installation of the Krofta 
clarifiers were $390,000. Costs of other measures taken at 
the mill in the past were not readily available. 

Operating and maintenance costs associated with pollution 
control are not broken out as a separate item. 



2.3.5.7 Future Upgrading Plans 



The mill is considering installation of a Tasster unit to 
increase the solids content of one in-plant waste stream 
from 2 percent to 50 percent. This may have a beneficial 
effect on effluent quality. The estimated cost of this unit 
is $500,000. 
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2.3.5.8 Definition of BAT 



As discussed in section 2.3.4, secondary treatment is con- 
sidered to represent BAT for the paperboard industry. At 
the Trent Valley Paperboard plant, primary clarification is 
provided by the Krofta clarifier; hence, implementation of 
BAT would require addition of aeration tanks and secondary 
clarifiers. Aeration tanks would be designed for an 
influent BOD of 1000 mg/L, and loading rates of 1.6 kg 
BOD/m^/day, resulting in an aeration volume of 1500 m'. A 
secondary clarification area of 200 m* would be required. 

2.3.5.9 Costs of Implementing BAT 

The capital cost of implementing BAT at the Trent Valley 
plant is estimated at $1.3 million. 

Operating costs for this system are estimated to be in the 
order of $100,000 per year. 

2. 4 Collection Systems 

2.4.1 Trenton Sewage Collection System 

The East and West collector and trunk sewers in Trenton 
serve an area of approximately 1130 acres. In 1973, a re- 
port by Gore and Storrie Engineers determined that the col- 
lection system was mainly separate with the following excep- 
tions: 

West System: Downtown area 

East System: Scott St. area north of Dundas St. E. 
: West St. area 
: Ontario St. area 

A three-year program to completely separate sanitary and 
storm sewers commenced in 1977. When completed in 1980, the 
Trenton collection system was 100 percent separate. 

The locations of pumping stations in Trenton were depicted 
in Figure 2. Two large pumping stations (one located at 
Radeski St. at Water St., and one at the end of Douglas Rd . ) 
have diesel generator standby capability in the event of a 
power failure. Although the large pumping stations have 
diesel standby to prevent bypassing, each of these two pump- 
ing stations has a bypass pipe to the Trent River. The by- 
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passes have been plugged deliberately to prevent discharge 
to the Trent River, according to the City Engineer. There 
are an additional seven pumping stations in Trenton, which 
can bypass sanitary wastewater into the storm system in the 
event of a power failure. The situation has never occurred 
to the knowledge of the City Engineer. Bypassing to the 
storm sewer would only occur if power was off for longer 
than 7 hours. 

In addition, the Ministry of the Environment operates two 
pumping stations, one on Dundas St. E. and one on Bay St. 
Each pumping station has standby power. While each station 
does have a bypass that can discharge into the Bay of 
Quinte, the bypasses have never been used since the treat- 
ment plant was first built in 1958. 

There are no combined sewer overflows in Trenton discharging 
to the Trent River or Bay of Quinte. 

Because of the 100 percent separate sanitary collection sys- 
tem and the standby capability of the larger pumping sta- 
tions, no sanitary wastewater enters the Bay of Quinte 
through these sources, and no action with respect to pumping 
station bypasses is planned by Trenton. 

A number of studies concerning infiltration and inflow (I/I) 
into the Trenton sanitary collection system have been funded 
by the City. The major problem, according to the studies, 
is illegal connections to housing sump pumps in the east end 
of the city in an area known as Elmwood Acres. This 
subdivision was land reclaimed from a swamp and has a high 
water table. The City has recently purchased a television 
camera to inspect this area to try to reduce the number of 
illegal connections to the laterals and reduce the I/I 
problem. 



2.4.2 Belleville Sewage Collection System 

The Belleville sewage collection system is between 90 to 95 
percent separate. There are some combined sewers in the 
older East Hill area, and older areas on the east and west 
banks of the river. There are no overflows of the combined 
sewer system which discharge into the Moira River or Bay of 
Quinte, according to City Engineering Department officials. 

Location of the Belleville pumping stations were noted on 
the City map depicted in Figure 4. The Ministry of the 
Environment operates three pumping stations: one at Dundas 
St. W. at Palmer Rd. , one at Dundas St. E. at Front St., and 
one at the WPCP (East pumping station) . The Palmer Road 
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pumping station has a capacity of 18,980 m^/d, and has an 
overflow pipe to the Bay of Quinte. In 1986, the total 
duration of overflow was estimated to be 22 hr. The Front 
St. pumping station has a capacity of 104,240 m^/d. There 
is no overflow to the Bay. Excess flow from the station 
passes over a weir to a parallel gravity sewer which flows 
to the WPCP. The East pumping station near the WPCP is 
equipped with an overflow but this overflow to the Bay has 
been plugged for a number of years. In addition, there is 
an overflow line on the 914 mm Dundas St. W. sewer at 
Coleman St. which can be opened manually during excessive 
flow. This overflow to the Moira River is typically opened 
twice a year for a period of four to five hours at a time. 
The valve is operated generally once in the spring and on 
one other occasion through a year. 

Pumping stations operated by the City of Belleville are lis- 
ted in Table 37. The only one of the stations which has an 
overflow bypass is in the northwest corner of the City on 
Cascade Blvd. According to City officials, however, this 
bypass has never overflowed to the small creek nearby. 

Table 37 
CITY OF BELLEVILLE PUMPING STATIONS 



Location 


Bypass 


Standby Power 


Avondale Rd. 


No 


Yes 


Moira St. W. 


No 


Yes 


Cascade Blvd. 


Yes 


Yes 


Hanna Crt. S. 


No 


No 


Herchimer Ave, 


No 


Yes 


Forest Hill Cres. 


No 


No 



Order-of-magnitude loadings to the Bay of Quinte from over- 
flows at pumping stations may be estimated based on broad 
assumptions. At the Palmer Road station, the bypass flow 
rate for the duration of the events (22 hours in total) is 
assumed to be 50 percent of the station capacity, or 9489 
m'/d. Thus, the volume of wastewater assumed bypassed by 
this station annually is 8698 m' . For the manual bypass on 
the 914 mm line at Dundas St. and Coleman St., it was 
assumed that 50 percent of the flow as determined by the 
Manning equation was bypassed during a total of 10 hours an- 
nually. In the Manning equation, (V = 1.486 R^^^si/aj ^y^g 



n 
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coefficient of roughness (n) and slope (s) were assumed to 
be 0.015 and 0.001, respectively. The calculated volume 
discharged from this overflow is then 9323 m^ per year. 
Finally the concentrations of conventional pollutants dis- 
charged in the overflows is half of the average annual con- 
centrations for the period 1981-86. The estimated loadings 
are reported in Table 38, The loadings as calculated are 
split approximately equally between the two discharges, and 
amount to 1495 kg/yr of BOD5, 1929 kg/yr of TSS and 60 kg/yr 
of total P. 

An infiltration/inflow (I/I) study was conducted in the east 
end of the City in 1986 using television camera equipment 
and smoke testing. The study revealed that sump pumps and 
foundation drains were illegally connected to the collection 
system. Prior to 1968, connection of foundation drains to 
the sanitary system was legal. The I/I study also identi- 
fied cracked and broken sewers, as well as cross-connections 
between the sanitary and storm collection systems. Repairs 
have been initiated as a result of this study, and a similar 
study is presently being conducted in the west end of the 
City to try to further identify and reduce I/I in the sani- 
tary collection system. 



2.4.3 Picton Sewage Collection System 

The sanitary sewage collection system for the Town of Picton 
is 100 pecent separate. There are four pumping stations in 
Picton, identified on, the Town map in Figure 6. The pump 
station located on Hill St., in the vicinity of the water 
treatment plant (WTP) , is equipped with a diesel generator 
in the event of a power failure and also has an overflow 
bypass that discharges directly to the Bay of Quinte. Accord- 
ing, to the Superintendent of Works, there have been no inci- 
dences of bypassing at this pumping station since the capa- 
city was upgraded in 1983, The three other pumping stations 
in Picton, located on Hwy 49, Hwy 33 and the intersection of 
Mary St. and Bridge St., do not have bypasses or standby 
capability in the event of a power failure. 

Since the wastewater collection system is 100 percent separ- 
ate and the pumping station with a bypass has standby capa- 
bility, there is no discharge of sanitary wastewater to the 
Bay of Quinte from these sources. 

The Picton collection system does experience significant I/I 
problems with bypassing occuring at the WPCP to a holding 
tank throughout the year. The total monthly flows bypassed 
to a holding tank at the WPCP during 1986 are presented in 
Table 39. These flows receive sedimentation and chlorination 
prior to discharge. 
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Table 38 
ESTIMATED LOADINGS TO BAY OF QUINTE FROM BELLEVILLE 
PUMPING STATION BYPASSES 





Pumping 
Station 


Estimated 

Bypass Volume 

(mVyr) 


Estimated 


Pollutant 
(mg/L) 


Conc'n 






Estimated Load 
(kq/yr) 


ing 




BODs 


TSS 


Total 


P 


BOD 5 


TSS 


Total P 


1 


Palmer Rd. 

Dundas at Coleman Rd. 


8698 
9323 


83 
83 


107 
107 


3.32 
3.32 




722 
773 


931 
998 


29 
31 


1 


Total 


18,021 mVyr 


- 


- 


* 




1495 


1929 


.60 



(KIR6/03W) 



Table 39 
Bypass Volumes to the Picton WPCP Holding Tank 



Year Month Bypassed Flow (m^) 



1986 



Jan 


17,634 


Feb 


827 


Mar 


34,418 


Apr 


10,092 


May 


6,074 


June 


1,323 


July 


709 


Aug 


1,346 


Sept 


6,996 


Oct 


9,783 


Nov 


6,592 


Dec 


37,705 



Cracked sewers and leaky joints discovered by camera surveys 
conducted in 1986 and 1987 are believed to be the major sour- 
ces of infiltration into the Picton collection system. Ac- 
cording to the Superintendent of Works, there is also an in- 
flow problem caused by a number of houses in Picton that still 
have basement sump pumps connected to the sanitary sewer. 
Also contributing to the inflow problem are a number houses 
on Main St. (see Figure 6) that have roof leaders connected 
directly to the sanitary sewer. The Public Works Department 
is presently formulating remediation plans to reduce the I/I 
problem in Picton. 

2.4.4 Deseronto Sewage Collection System 

The sanitary sewage collection system of the Town of Deser- 
onto is 100% separate. There are four pumping stations in 
the Town, in addition to the main pumping station at the 
pollution control plant. The pumping station locations were 
identified on the Town map in Figure 8. Pump stations No.l 
(First St.), 2 (Fourth St.) and 4 (Hwy. 49 at Hwy. 2) have 
bypasses to the Bay of Quinte, but are equipped with standby 
power. Pumping station No. 3, located at the corner of Mill 
and Maple Streets, has no standby power, and will overflow 
into adjacent fields if surcharged. No records are kept of 
pumping station bypasses, but the Town officials believe that 
stations 1, 2 and 3 bypass wastewater to the Bay or fields 
approximately once each per year. The fourth pumping station 
was only installed in March 1987, and no performance record 
with respect to sewage bypassing has been developed as yet. 
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2.4.5 Prince Edward Heights Sewage Collection System 



The sanitary wastewater collection system for the Prince 
Edward Heights WPCP is 100 percent separate. There is, how- 
ever, a substantial I/I problem with the collection system. 
Recently conducted video inspections of the collection sys- 
tem revealed that leaky joints as well as cracked and broken 
sewers were responsible for infiltration into the system. 
Pressure grouting some sections of the system has alleviated 
the I/I problem somewhat; however, a $200,000 rehabilitation 
program which will include replacing leaky sewers, is cur- 
rently underway. The success of the progreun will be deter- 
mined by comparing flows at the wastewater pumping station 
before and after completion of the rehabilitative work. 



2.4.6 CFB Trenton Sewage Collection System 

The collection system on the base is approximately 80 to 90 
percent separate, with the combined sewers mainly restricted 
to the Permanent Married Quarters (PMQ) area. There are no 
reported overflows from this area which could contribute 
pollutant loadings to the Bay of Quinte. 

The air base has four pumping stations, the location of which 
were depicted on Figure 11. Only the pumping station in the 
PMQ section has standby power. This station did have a 
bypass to a nearby drainage ditch, but this bypass has been 
plugged. The North pumping station does have a bypass, but 
this discharges back into the collection system at a point 
downstream of the pumping station. Neither of the other two 
pumping stations have overflows. Based on discussions with 
base personnel, there are no pumping station bypasses or 
combined sewer overflows discharged by the base to the Bay 
of Quinte. 

Infiltration/inflow is a significant problem at CFB Trenton. 
Aside from the combined sewer sections noted above, inflow 
from roof drains in the south base are a major contributor 
to I/I. The collection system has been surveyed by televi- 
sion camera to identify the major problems. Current plan- 
ning calls for rehabilitation of the sewer system next sum- 
mer. Reduction of the I/I by this progrcim is a requirement 
in discussion with the City of Trenton to treat the waste- 
water from the air base at the municipal WPCP. 



2.4.7 Napanee Sewage Collection System 



The Napanee sewage collection system is approximately 70 
percent separate and 30 percent combined, according to 
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municipal officials. The officials also report that there 
are no overflows of the combined sewer system and that all 
flows are treated by the pollution control plant. 

The collection system has 7 pumping stations, the locations 
of which were noted on Figure 13. Only two stations, the 
Dundas St. W. station and the Napier St. Station, have 
overflows to the Napanee River. The remaining five stations 
are not equipped with overflows. None of the sewer pumping 
stations have standby power. Town officials report that the 
pumping stations have sufficient capacity to piomp wastewater 
as long as power is supplied. Only two power failures of 
significance occurring in 1981 and 1984 were noted by town 
officials. As a result the two pumping stations with 
overflows discharged to the Napanee River on those occasions 
for periods of a "few minutes." 

Order-of-magnitude estimates of the loadings of pollutant to 
the Napanee River due to pumping station bypasses can be 
made assuming the volume bypasses and the wastewater charac- 
terisitics. For this estimate, the bypassed volume is as- 
sumed to be equal to 50 percent excess of the pump station 
capabilities for a period of twenty minutes and a wastewater 
strength equal to 50 percent of the average raw wastewater 
concentrations between 198 3 and 1986. The capacity of the 
Dundas St. W. pumping station is 10,900 m^/d, while that of 
the Napier St. station is 4580 m'/d. The estimated volume 
bypassed to the Napanee River in a 20 minute period is 
therefore 215 m^ . Based on assumed concentrations of 59 
mg/L of BODs, 80 mg/L of TSS and 6.1 mg/L of Total P, the 
loadings to the River are estimated to be a maximum of 13 
kg/yr of BOD5, 17 kg/yr of TSS and 1.3 kg/yr of Total P. 
These are considered maximum annual loadings because bypass- 
ing at the pumping stations has only occurred twice in the 
last seven years according to the town officials. 

Infiltration and inflow is reported to be a problem in the 
Napanee collection system. A survey of the sewer by tele- 
vision camera has revealed that the butt joints of the 
pipes are leaking as well as infiltration through cracks in 
cemented joints. In some area, roof leaders are illegally 
connected to the sanitary system. A program is underway to 
slowly eliminate this source, but a high proportion of the 
connections belong to senior citizens with limited resources 
to pay for the disconnection. 

Remediation plans include an ongoing investigation of the 
potential for sewer re-lining, and discussions with the 
Ministry of the Environment for partial funding of an infra- 
structure improvement program. 
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2.5 Water Treatment Plants 



2.5.1 Trenton WTP 



2.5.1.1 Description 

The Trenton water treatment plant is located off Chester 
Road on the East bank of the Trent River, as shown in Figure 
2. The treatment plant has a rated capacity of 22,700 m'/d 
of treated water, while actually producing an average of 
15,910 mVd in 1986/87. 

A process schematic for the Trenton water plant is presented 
ed in Figure 19. The basic processes include pre-chlorina- 
tion, alum coagulation and f locculation, sedimentation, 
rapid sand filtration and final chlorination before pumping 
to the reservoir of the water distribution system. 

The two wastes discharged from the water treatment plant are 
filter washwater (ie. backwash) and sedimentation basin 
sludge. Both wastes are discharged directly to the Trent 
River below the lock on the river above the WTP. The four 
rapid sand filters are typically backwashed every other day, 
one at a time, usually after 11 p.m. Washing of the filters 
is initiated manually, but is based on monitoring of a pres- 
sure head loss meter. 

No current data were available on the characteristics of the 
filter washwater from Trenton, but historical data (Warriner 
and O'Blenis, 1972) indicate that a composited washwater 
sample had the following conventional pollutant concentra- 
tions: 

BOD 5 - 9 mg/L 
TSS - 86 mg/L 
Total P - 0.2 mg/L 

Filter washwater volumes generated monthly and the resulting 
pollutant loadings discharged to the Trent River are summar- 
ized in Table 40 based on these contaminant concentrations. 
In the period June 1986 to May 1987 inclusive, all filters 
were washed a total of 827 times, or approximately 207 times 
each filter. The average quantity of finished water used 
during each filter wash was 132 m^. The estimated pollutant 
loadings discharged to Trent River each year in filter 
washwater are 983 kg of BODs , 9396 kg of TSS and 21.9 kg of 
total phosphorus. 

Sedimentation basin sludge has not been characterized at the 
Trenton WTP. The sedimentation basins are typically cleaned 
out 6 times each year. 
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FIGURE 19 : TRENTON WATER TREATMENT PLANT PROCESS SCHEMATIC 



Table 40 
ANNUAL WASHWATER QUANTITIES AND POLLUTANT LOADINGS TO 
TRENT RIVER FROM TRENTON WTP 



Mor 


ith 


Total No. 
of 
Filter Washes 


Volume of 
Treated Water 
for Backwash 


% of Treated 
Water for 
Backwashing 


Estimated Pollutant Load 
Discharged in Washwat^ 
Trent River 


ing (kg) 
er to 




BOD 5 




TSS 




Total P 


June 


86 


73 




9,650 


3.8 


86.85 




829.9 




1.93 


July 




83 




10,160 


3.9 


91.44 




873.8 




2.03 


Aug. 




83 




10,075 


5.0 


90.68 




866.5 




2.02 


Sept. 




83 




10,780 


5.5 


97.02 




927.1 




2.16 


Oct. 




66 




8,730 


4.7 


78.57 




750.8 




1.75 


Nov. 




67 




8520 


2.9 


76.68 




732.7 




1.70 


t* D«C. 
o 




55 




7,380 


3.8 


66.42 




634.7 




1.48 


V Jan. 


87 


53 




7,350 


4.0 


66.15 




632.1 




1.47 


Feb. 




47 




6,150 


3.5 


55.35 




528.9 




1.23 


Mar. 




73 




10,520 


5.0 


94.68 




904.7 




2.10 


Apr. 




66 




9,230 


5.0 


83.07 




793.8 




1.85 


May 




78 




10,710 


4.3 


96.39 




921.1 




2.14 


Total 




827 




109,255 


•?T 


983.30 


9 


,395.9 




21.85 


Avg . / Mo . 


68. 


9 


9,105 


4.2 


81.94 




783.0 




1.82 



(KIR6/03W) 



Order of magnitude loadings can be estimated based on the 
survey of Ontario water treatment plant waste disposal 
methods by Hutchison et al (1978). These authors have indi- 
cated that a plant the size of Trenton's would generate an 
average sludge volume 719 mVyear, with the sedimentation 
sludge having characteristics of approximately 940 mg/L of 
BOD5, 55,000 mg/L of TSS and 120 mg/L for total P. From 
these data, very rough loadings of 676 kg/yr of BOD5, 39,545 
kg/yr of TSS and 86 kg/yr of total P were estimated. This 
estimate suggests that sedimentation sludge contributes as 
much or slightly more pollutant loadings to the Trent River 
as does the filter washwater. 



2.5.1.2 Disposal Options 

The options available to the City of Trenton for disposing 
of its sludge include lagooning or direct disposal to the 
sanitary sewer. There is sufficient land adjacent to the 
WTP, owned by the Public Utilities Commission (P.U.C.) of 
the City, to install a lagoon. Alternatively, the Trenton 
WTP would have to lay approximately 488 m of forcemain to 
the nearest sanitary sewer line. A preliminary feasibility 
report estimating these waste disposal alternatives was pre- 
pared by the engineering firm of Totten, Sims, Hubicki in 
1983. Costs for these options, upgraded to August 1987 costs, 
are $84,000 for the lagoon and $170,000 for the forcemain. 

At present, Simcoe Engineering has been retained to investi- 
gate an expansion of the water treatment plant, planned for 
1990-91. 



2.5.2 Belleville WTP 



2.5.2.1 Description 

The Belleville WTP, which draws its water from the Bay of 
Quinte, has a design capacity of 54,545 m'/d. In 1986, the 
plant produced an average of 25,706 m^/d of treated water. 

The unit processes at the Belleville WTP consist of: 

o Microstrainers (primarily used in summer for algae 
removal) 

O Chemical conditioning (pre-chlorination, alum, 
fluoride) 

O Chemical flocculation 
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Q Sedimentation 

o Rapid sand filtration 

No post-treatment chlorination is applied. The process is 
shown schematically in Figure 20. 

The waste streams discharged by the WTP are the microstrainer 
backwash, sedimentation tank sludge, and filter washwater. 
Reported or estimated pollutant concentrations in these 
wastes are noted in Table 41. 

Table 41 
BELLEVILLE WTP WASTE POLLUTANT CONCENTRATIONS 



Waste 



Pollutant (mg/L) 



Reference 



BOD 



TSS 



Total P 



Microstrainer Backwash 
Sedimentation Sludge* 
Filter Washwater - 



80 


450 


940 


55,000 


f 


270 


8 


245 



2.4 Hutchison et al (1978) 
120. Hutchison et al (1978) 

0.8 Hutchison et al (1978) 

0.4 Warriner & O'Blenis 
(1972) 



* Estimate from Lake Ontario plant averages. 



The four microstrainers generate a backwash volume of 614 
m'/d when in operation. The backwash, as with the sedimen- 
tation sludge and filter washwater, is discharged to the Bay 
of Quinte. The rotostrainers are used for approximately 
four months of the year, and hence, the loadings discharged 
to the Bay of Quinte from this source are 5970 kg/yr of 
BOD5, 33,582 kg/yr of TSS and 179 kg/yr of total P. 

All sedimentation tanks are cleaned and sludge discharged to 
the Bay of Quinte approximately six times each year. During 
each cleaning, the total volume of sludge discharged is 1614 
m^ , which amounts to 9682 m^ each year. The pollutant load- 
ings discharged to the Bay each year from sedimentation 
sludge are 9,101 kg of BOD5, 532,510 kg of TSS and 1,162 kg 
of total P. 

The Belleville WTP has 8 filters, of which 3 are typically 
backwashed each day (ie. one per 8-hr shift). As noted 
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FIGURE 20: BELLEVILLE WATER TREATMENT PLANT PROCESS SCHEMATIC 



above, the filter washwater is discharged to the Bay of 
Quinte through a short (12 m-15 ra) pipe. Monthly volumes of 
washwater generated are summarized in Table 42. The annual 
quantity of filter backwash discharged by the Belleville 
plant is 160,335 m^ . Based on this discharge and the mean 
of pollutant concentrations reported in Table 41, the load- 
ings of pollutants in filter washwater discharged to the Bay 
are 892 kg/yr of BODj, 41,289 kg/yr of TSS and 96 kg/yr of 
total P. 

Table 4 2 

MONTHLY FILTER WASHWATER DISCHARGED, 

BELLEVILLE WTP 



Month (1986) Volume (m^) 

Jan. 12,609 

Feb. . 10,873 

Mar. 10,295 

Apr. 12,381 

May 14,559 

June 13,459 

July 19,105 

Aug. 14,782 

Sept. 14,045 

Oct. 12,836 

Nov. 11,359 

Dec. 14,032 

Total 160,335 

Avg. 13,361 



2.5.2.2 Disposal Options 

The disposal options considered for waste streams produced 
by the Belleville WTP included: 

O Discharge to a sewer line for treatment at the 
Belleville WPCP. 

O Equalization onsite and discharge to the sewer 
system at a constant flow rate. 

Q Onsite treatment consisting of sedimentation, with 

decanting of clarified liquid to Bay of Quinte. 
There is no land available at the WTP for construc- 
tion of a lagoon; however, a parcel of land 92m x 
41.5m is available nearby. 
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The first option would involve installation of a 750 mm dia- 
meter sewer pipe from the plant to a 6 m deep manhole located 
at Stanley and Dundas Street intersection, approximately 100 
m from the plant. The large pipe size is required because 
of the rate at which backwash water is produced at the plant. 

The second option involves construction of a 1550 m' equali- 
zation basin at the site, for equalization of backwash 
waters, microstrainer washwater and plant sludges, prior to 
discharge at a rate of 20L/S to a new gravity 250 mm dia- 
meters sewer running from the plant to the manhole described 
above . 

The third option involves construction of an equalization 
basin of 3100 m^ capacity for storage of wastes for two days 
prior to discharge of supernatant to the Bay of Quinte. It 
has been assumed that the existing piping can continue to be 
used for this purpose. 

The capital costs of the three options are as follows: 

Option 1 $ 50,000 

2 $180,000 

3 $260,000 

In all cases, operating costs are assumed to be negligible. 
Upgrading and optimization of the Belleville WTP is present- 
ly being undertaken by Gore and Storrie, with action ex- 
pected in the next 1 to 2 years. Detailed assessment of 
waste disposal options should be included. 

2.5.3 Picton Water Treatment Plant (WTP) 

2.5.3.1 Description 

The Picton WTP is located at the foot of Spencer St. on the 
shore of Picton Bay, as was shown in Figure 6. The purifi- 
cation plant is rated at 9092 m'/d; however, the daily flow 
rate typically varies between 3180 m^/d and 3640 m^/d. 

A process schematic for the Picton WTP is presented in 
Figure 21. The principal unit processes include: 

o Pre-chlorination 

o Flash mix/f locculation of alum 

o Hydrofluosilicic acid addition (fluoridation) 

o Powdered activated carbon addition 

o Clarification 

o Gravity and pressure filtration 

o Post-chlorination 
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FIGURE 21 : PICTON WATER TREATMENT PLANT FLOW SCHEMATIC 



Treated water is stored onsite in a 1362 m^ clearwell. Some 
of the treated water is pumped to a 4540 m' storage reser- 
voir used exclusively by the Ministry of Government Ser- 
vices. 

The two wastes discharged from the treatment plant are fil- 
ter backwash water and sedimentation basin sludge. Both 
wastes are discharged directly to the Bay of Quinte. The 
plant is equipped with two dual media (sand and anthracite) 
gravity filters and three (two in working order) dual media 
pressure filters. Both the gravity and pressure filters are 
backwashed manually on a daily basis; backwashing continues 
until there is a continual flow of clean water through the 
filters. The procedure takes on the average of 20 minutes 
for the gravity filters and 10 minutes for the pressure fil- 
ters. 

No current data were available on the characteristics of the 
filter backwash water from the Picton WTP; however, histori- 
cal data (Warriner and O'Blenis, 1972) indicate that a com- 
posite washwater sample has the following conventional pol- 
lutant concentrations: 

BOD^: 19 mg/L 

TSS: 142 mg/L 

Total P: 0.4 mg/L 

Filter backwash water volumes generated monthly and the re- 
sulting pollutant loadings discharged to the Bay of Quinte 
are summarized in Table 43. The estimated pollutant loadings 
discharged to the Bay of Quinte each year in filter backwash 
water are 1978 kg of BOD5, 14,780 kg of TSS and 41.6 kg of 
total phosphorus. 

Sedimentation basin sludge has not been characterized at the 
Picton WTP. The sedimentation tanks are typically cleaned 
out once every three months; however, an estimate of sludge 
volume discharged was not available. An estimate of sludge 
generation was obtained from a survey of Ontario water 
treatment plant waste disposal methods by Hutchinson et al 
(1978) . These authors have indicated that a plant the size 
of Picton 's would generate an average sludge volume of 333 
m'/year based on sedimentation basin area. The estimated 
characteristics of the sludge, based on the mean concentra- 
tions of pollutants in other sludges generated by plants 
treating Lake Ontario water (Hutchinson et al, 1978), are:^ 

BOD-: 940 mg/L 
TSS: 55,000 mg/L 
Total P: 120 mg/L 
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Table 43 
ANNUAL BACKWASH WATER QUANTITIES AND POLLUTANT LOADINGS 
TO THE BAY OF QUINTE AT THE PICTON WTP 







Estimated Pollutant Loadings 




Volume of 


Disc 


harged in the 


Backwash 


Month 


Filter 
Washwater 


Water 


to 


the Bay of 


Quinte (kg) 




(ra3) 


BODc 




TSS 


Total P 


July 1986 


9,226 


175.29 




1,310.1 


3.69 


Aug. 


9,098 


172.86 




1,291.9 


3.64 


Sept. 


9,679 


183.90 




1,374.4 


3.87 


Oct. 


9,663 


183.60 




1,372.1 


3.87 


Nov. 


10,153 


192.91 




1,441.7 


4.06 


Dec . 


6,529 


124.05 




927.1 


2.61 


Jan. 1987 


6,027 


114.51 




855.8 


2.41 


Feb. 


7,516 


142.80 




1,067.3 


3.01 


Mar. 


9,328 


177.23 




1,324.6 


3.73 


Apr. 


8,932 


169.71 




1,268.3 


3.57 


May 


9,535 


181.17 




1,354.0 


3.81 


June 


8,397 
104,083 


159.54 




1,192.4 


3.36 


Total 


1,977.58 




14,779.8 


41.63 


Avg. Monthly 


8,674 


164.81 




1,321.7 


3.47 



Since both the sedimentation tanks at the WTP are cleaned 
out every three months, the resulting pollutant loading per 
tank from each cleaning would be: 39 kg of BODs , 2289 kg of 
TSS and 5 kg of total P. The total annual loading to the 
Bay of Quinte of discharged sludge is estimated to be: 313 
kg/yr of BOD5, 18,315 kg/yr of TSS and 40 kg/yr of total P. 



2.5.3.2 Disposal Options 



The disposal options considered for the waste streams 
generated at the Picton WTP include: 

o Discharge to a sewer line for treatment at the 
Picton WPCP. 

o Equalization onsite and discharge to the sewer 
system at a constant flow rate. 

o Onsite treatment consisting of sedimentation with 
decanting of clarified liquid to the Bay of 
Quinte . 
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The first option would include installation of a 450 mm 
gravity sewer pipe, slope at 0.3% from the WTP to the 
wastewater pumping station located approximately 305 meters 
away on Hill St. As elevations at the pumping station were 
not available, it was not possible to ascertain if pumping 
of the waste stream from the WTP to the pumping station on 
Hill St. would be required. The cost estimates presented in 
this section are based on a gravity system. The large pipe 
size is required because of the rate at which backwash water 
is generated at the WTP. 

The second option involves construction of a 506 cubic meter 
equalization basin at the site, for equalization of backwash 
waters and plant sludges, prior to discharge at a rate of 18 
L/S to a new 200 mm diameter sewer running from the plant to 
the pumping station on Hill St. As previously mentioned, it 
may be necessary to pump the waste from the equalization 
basin to the pump station on Hill St., however, cost 
estimates are based on a gravity system. 

The third option involves construction of a 1012 cubic meter 
equalization basin to provide a two day retention time for 
the waste prior to discharge of the supernatent to the Bay 
of Quinte. For costing purposes, it has been assumed that 
the existing piping can continue to be used for this pur- 
pose. 

The capital costs for the three options are as follows: 

Option 1 S 65,000 
$100,000 
$135,000 
In all cases, operating costs are assumed to be negligble. 

2.5.4 Deseronto WTP 



2.5.4.1 Description 



The Deseronto WTP is situated adjacent to the WPCP, as shown 
in Figure 8. The rated capacity of the purification plant 
is 3000 m'/d, while in 1986 its output was approximately 
1200 mVd. 

A schematic of the WTP is depicted in Figure 22. The 
principal unit processes include: 

o Pre-chlorination 

o Alum and polymer addition 
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FIGURE 22 : DESERONTO WATER TREATMENT PLANT FLOW SCHEMATIC 



O Sedimentation 

O Dual media filters 

o Carbon filters 

o Post-chlorination 

O Lime/soda ash addition (pH adjustment) 

Treated water is pumped from a clear well to a stand pipe or 
to the distribution system directly. 

The plant has two dual media (sand and anthracite) filters 
and two carbon filters. Baclcwashing of the filters is ini- 
tiated by pressure head loss, and is automatically control- 
led on the dual media filters, but manually initiated on the 
carbon filters. The filters are backwashed approximately 
once daily each. Total filter washwater volumes from the 
dual media filters were 35,900 m' in 1985 and 29,300 m' in 
1986. Washwater volumes from the carbon filters were 1543 
m^ and 1425 m^ in 1985 and 1986, respectively. Both filter 
washwater and sedimentation tank sludge are pumped to a 
holding tank in the WTP , then pumped to the WPCP for treat- 
ment. 

No pollutant concentrations of the filter washwater were 
identified. An older study did evaluate pollutant concen- 
trations in the other four Bay of Quinte water treatment 
plant washwaters (Warriner and O'Blenis, 1972). Mean values 
for the other four plants were used to estimate pollutant 
loadings for the Deseronto plant. In addition, it has been 
assumed that the characteristics of the dual media filter 
washwater and the carbon filter washwater are identical. 

Based on calculated mean concentrations of BOD5 {10.5 mg/L) , 
TSS (159 mg/L) and total phosphorus (0.3 mg/L) from the re- 
port by Warriner and O'Blenis (1972), the calculated load- 
ings of pollutants in filter washwater at Deseronto are 358 
kg/yr of BOD5, 5419 kg/yr of TSS and 10 kg/yr of total phos- 
phorus. As noted above, this waste stream is pumped to the 
WPCP for treatment and disposal, which is accomplished with- 
out difficulty because the plants are adjacent. A run of 
18.3-21.4 m of 5.1 cm pipe carries the washwater to the WPCP, 
where it converts to a 10.2 cm main. The WTP operator notes 
that between and 10 percent of the wastes pumped to the 
holding tank end up in the plant sump and are discharged to 
the Bay. 

In 1985, the quantity of sedimentation sludge discharged was 
4527 m' , while the quantity removed in 1986 was 7983 m' . No 
characterization data were identified for this sludge. Based 
on the sedimentation tank sludge characterization data of 
Hutchison et al (1978) , average characteristics of 940 
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mg/L of BODs/ 55,000 mg/L of TSS and 120 mg/L of total P may 

be estimated. Hence, the loadings of these pollutants dis- 
charged from the WTP would be, based on average 198 5 and 

1986 volumes, 5880 kg/yr of BOD5 , 344,000 kg/yr of TSS and 

751 kg/yr of total P. About five percent of this load would 

be directed to the Bay of Quinte. The remainder would be 
directed to the adjacent WPCP. 



2.5.4.2 Disposal Options 

The existing connection between the Deseronto WTP and the 
Deseronto WPCP is undersized to handle all water treatment 
plant wastes. However, the interconnection exists and 
either upgrading the sewer size or providing additional 
holding capacity to reduce peak flows is most practical. 
The costs of upgrading the sewer connection is estimated at 
$20,000. Increasing the capacity of the existing pump from 
60 m^ to 290 m' is estimated to cost approximately $95,000. 
In both cases, additional O&M costs are negligble. 

2.5.5 Napanee WTP 

2.5.5.1 Description 

The Napanee water treatment plant is situated between Dundas 
St. E. (Hwy. 2) and the Napanee River, to the east of East 
St., as shown in Figure 13. The water plant has a design 
capacity of 12,700 m^/d, but typically only treats 6360 m^/d 
of water. The primary raw water source is Lake Ontario, al- 
though the Napanee River is used for emergencies. 

A process schematic of the Napanee WTP is depicted in Figure 
23. Unit processes of the plant include: 

o Alum flash mixing, flocculation 

e Pre-chlorination 

O Sedimentation 

o Filtration (2 rapid sand filters) 

o Chlorination 

Treated water is pumped to the elevated storage tower for 
distribution to the Town. 

The two process wastes at the WTP are filter washwater and 
sedimentation basin sludge. Each filter is washed every 
other day, based on filter headless. Washing is initiated 
manually, producing a volume of approximately 250 m^ on each 
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FIGURE 23 : NAPANEE WATER TREATMENT PLANT FLOW SCHEMATIC 



occasion (ie. 500 m^ total when both filters are back- 
washed) . The annual quantity of filter washwater discharged 
to the Napanee River is therefore approximately 91,000 m^ . 
No recent characteristics of filter washwater were located. 
The characterization data reported by Warriner and O'Blenis 
(1972) was collected when the WTP raw water source was the 
Napanee River and is no longer applicable. Since the 
Napanee WTP draws its raw water from Lake Ontario, the char- 
acteristics of its filter washwater will be somewhat differ- 
ent from those of the plants in the area which utilize the 
Bay as the raw water source. However, these characteristics 
were used to provide a rough estimate of the loadings pro- 
duced by the Napanee WTP, as presented in Table 44. Based 
on these data, discharge of filter washwater to the Napanee 
River results in loadings of approximately 1,000 kg/yr of 
BODs, 17,300 kg/yr of TSS and 36 kg/yr of total P. 

Table 44 

POLLUTANT CONCENTRATIONS AND LOADINGS OF 

NAPANEE WTP WASTES 



Waste 



Concentration (mg/L) Loading (kg/yr) 

BODs TSS Total P BODs TSS Total P 



Filter Washwater 11 190 0.4 1000 17,300 36 

Sedimentation 

Sludge * 940 55,000 120 498 29,150 64 

* Average of sedimentation sludges from L. Ontario WTPs 
(Hutchinson et al, 1978). 



The two sedimentation basins are cleaned every other week to 
remove sludge by washing the basins with high pressure water, 
The sludge is discharged to the Napanee River. The quantity 
of sludge produced has not been well documented, but 
Hutchinson et al^ (1978) have estimated that water treatment 
plants of a similar size to Napanee produce 1.7 m'/ m*.yr 
based on sedimentation basin area. On this basis, the an- 
nual sludge production for Napanee is estimated to be 530 
m' . Sedimentation sludge characteristics were not available 
from the WTP, but a survey of sludges from other water 
treatment plants treating Lake Ontario resulted in the char- 
vacteristics reported in Table 44 (ie. BODs = 940 mg/L, TSS = 
55,000 mg/L, total P = 120 mg/L) . The resulting estimated 
loadings of pollutants discharged to the Napanee River in 
sedimentation basin sludge are 498 kg/yr of BOD5, 29,150 
kg/yr of TSS and 64 kg/yr of total P. 
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2.5.5.2 Disposal Options 

Disposal options were identified for wastes produced at the 
Napanee Water Treatment Plant. 

The first option involves installation of a 750 mm diameter 
gravity sewer at a 0.3% slope to convey wastes directly to 
the sanitary sewer system. It is understood that a direct 
connection can be made approximately 150 m from the plant. 

The second option involves construction of an equalization 
basin with a capacity of 570 m' and discharge of flow at a 
constant rate to a new 200 mm diameter sewer connected to 
the sanitary sewer system approximately 150 m from the 
plant. 

The third option involves construction of a sedimentation 
basin with a capacity of 570 m' (as above) with connections 
to the existing pipe which discharges to the Napanee River. 
The waste streams would be clarified in the basin and the 
clarified effluent would discharge to the Napanee River. 
Because of operation of the plant, the same size of basin is 
required for both the second and third options described a- 
bove. 

Capital costs of the three options are estimated as follows: 

Option 1 $ 65,000 

2 $130,000 

3 $110,000 

Negligible increases in O&M costs are anticipated. 
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3 . SUMMARY 



3 . 1 Status of Point Source Discharges to the Bay of 
Quinte 

3.1.1 Municipal WPCP's 

The average 1985/1986 loadings of BOD5, suspended solids and 
total phosphorus to the Bay of Quinte from municipal WPCP's 
are sunraarized in Table 45. Based on 1986 performance data, 
the Deseronto and CFB Trenton WPCPs met all compliance re- 
quirements for BODs, TSS and TP for every month. Trenton 
and Picton WPCPs met their BOD 5 and TSS requirements but on 
occasion exceeded the site specific 0.5 mg/L TP objective in 
the summer. The Belleville WPCP also exceeded the 0.5 mg/L 
objective in some summer months, but also exceeded 25 mg/L 
BOD5 on occasion. Napanee WPCP had problems throughout 1986 
meeting 25 mg/L TSS and 1 mg/L TP limits. There was insuf- 
ficient data to assess the compliance status of the Prince 
Edward Heights facility. 



3.1.2 Industrial Dischargers 

Of the five industrial dischargers, four are planning or are 
in the process of upgrading abatement facilities. Domtar 
Wood Preserving are increasing treatment capacity and opti- 
mizing efficiency of their activated carbon system. Domtar 
Packaging are implementing a variety of in-plant steps to 
reduce BOD5 and TSS discharges. Trent Valley Paperboard are 
also planning in-plant measures to reduce effluent loadings 
from their operation. Bakelite Thermosets have also indi- 
cated that upgrading plans are being formulated, although 
the details were not specified. A fourth discharger, Corby 
Distilleries, has a well operated secondary treatment facil- 
ity in place and consistently complies with its existing ef- 
fluent requirements. 



3.1.3 Collection Systems 

The collection system in Belleville, Deseronto and Napanee 
were identified to have experienced some bypass discharges. 
Of these, the bypasses from the Deseronto and Napanee sys- 
tems are considered to be insignificant. 

The collection system for the Prince Edward Heights facility 
has extensive bypass problems in wet weather. The actual 
magnitude of the problem in terms of loadings to the Bay of 
Quinte is undefined. 
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Table 45 
MASS LOADINGS TO THE BAY OF QUINTE FROM MUNICIPAL WPCPs 

(1985/86 AVERAGE) 



CO 

I 



Source 



Trenton 

Belleville 

Picton 

Deseronto 

Prince Edward Heights* 

CFB Trenton 

Napanee 



Total 



BOD. 



57,123 

407,340 

6,570 

3,249 

600 

10,330 

47,268 



532,480 



LOADING (kg/yr) 



TSS 



47,815 

194,180 

10,038 

4,745 

600 

11,899 

79,935 



349,212 



* Estimated based on average flow of 150 m^/d 
and 1981 to 1984 effluent quality data. 



TP 



2,099 

8,249 

639 

268 

70 

1,077 

6,205 

18,607 
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3.1.4 Water Treatment Plants 



Estimates of the loadings of BOD5, TSS and phosphorus to the 
Bay of Quinte from the water treatment plant sludges are 
presented in Table 46. Total loads are estimated at 21,720 
kg/y BOD5, 753,300 kg/y TSS and 1770 kg/y phosphorus. Sedi- 
mentation tank sludges represent the major source of contam- 
inants. 



3.2 Costs of Further Point Source Controls 

3.2.1 Municipal WPCPs 

Estimates of capital and O&M costs to upgrade the operation 
of the seven municipal WPCPs to achieve an effluent total 
phosphorus concentration of 0.3 mg/L during summer months 
are summarized in Table 47. These costs are based on pro- 
viding tertiary filtration at each facility with the excep- 
tion of the Prince Edward Heights WPCP. In that case, it is 
assumed that the facility is decommissioned and sewage 
treatment requirements transferred to the Picton WPCP. No 
cost factor for I/I control, which would need to be imple- 
mented, has been included. 

The total reduction in phosphorus loading which would be 
achieved by these expenditures would be approximately 3682 
tonnes/ yr, equivalent to about 20 percent of the present 
loading from these sources. Some reduction in BOD5 and TSS 
loadings would also be accomplished. 

3.2.2 Industrial Dischargers 

The capital and O&M costs of implementing BAT at the five 
industrial facilities are estimated in Table 48. It should 
be noted that implementation of BAT will have no significant 
impact on phosphorus loadings to the Bay of Quinte. 

3.2.3 Water Treatment Plants 



The estimated capital costs associated with treating wastes 
from the water treatment facilities range from $20,000 to 
$260,000 depending on the option selected at each WTP. 
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Table 4 6 
MASS LOADINGS TO THE BAY OF QUINTE FROM MUNICIPAL WTPs 





Source 


Contaminant 




Stream Load 


(kg/y) 






Microstrainer 
Backwash 


Sedimentation 
Sludge 


Filter 
Washwater 




Trenton 


BOD 5 


- 


676 




983 






TSS 


- 


39,545 




9,396 






Total P 


- 


86 




22 




Belleville 


BOD 5 


5,970 


9,101 




892 






TSS 


33,582 


532,510 




41,289 






Total P 


179 


1,162 




96 


1 


Pic ton 


BOD 5 


- 


313 




1,978 


& 
1 




TSS 


- 


18,315 




14,7 80 






Total P 


pi* 


40 




42 




Deseronto* 


BOD 5 
TSS 


* 


294 
17,200 




18 

271 






Total P 


- 


38 




1 




Napanee 


BODs 


- 


498 




1,000 






TSS 


■^ 


29,150 




17,300 






Total P 


• 


64 




36 




Total 


BOD 5 
TSS 
Total P 


5,970 

33,582 

179 


10,882 

636,720 

1,390 




4,871 

83,036 

197 



♦Assuming approximately 5 percent of filter washwater and 
sludge is discharged to the Bay of Quinte. 
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Table 47 
COSTS OP IMPROVING PHOSPHORUS REMOVAL AT MUNICIPAL WPCPb 



f 

M 

!-• 
I 



WPCP 



Trenton 

Belleville 

Picton 

Deseronto 

Prince Edward Heights 

CFB Trenton 

Napanee 



Total 



Cost ($) 



Capital 



1,700,000 
3,700,000 
810,000 
350,000 
1,000,000 
1,050,000 
1,200,000 



9,810,000 



& M 



25, 


pOOO 


55, 


,000 


10, 


,000 


5, 


,000 







14, 


,000 


IB, 


,000 


127< 


,000 
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Table 48 
COSTS OF IMPLEMENTING BAT AT INDUSTRIAL POINT SOURCES 



WPCP 



Bakelite Thermosets 

Corby Distilleries 

Domtar 

Domtar Packaging 

Trent Valley Paperboard 



Total 



Cost ($) 



Capital 



1,100,000 



500,000 

1,800,000 

1,300,000 



4,700,000 



& M 



175,000 

120,000 
120,000 
100,000 



395,000 



IK I 



3W| 



3.3 Status of the Data 



In general, dependable data were available for municipal 
point sources with the exception of the Prince Edward 
Heights facility where flow and quality data is suspect. 
In the case of industrial point sources discharges, flow, 
concentration and loading data is suspect at all sites with 
the exception of Corby Distillers. MISA pre-regulation 
monitoring data from Bakelite, Domtar Wood Preserving, 
Domtar Packaging and Trent Valley Paperboard will provide 
better information on the quality and quantity of industrial 
discharges to the Bay of Quinte. 



I 
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